
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at http : //books . google . com/| 




S^?j?*?\'^'''xvii»i^ 






m 



m 



.itWri;.:;:\^>^ 



'* 



The Gentleman Farmer 



Henry Home Karnes 



CX^c^ 



So'X./o^ f- 




HARVARD 
COLLEGE 
LIBRARY 



Digitize 



yGoogk 



Digitized by 



Googk 



Digitized by 



Googk 



Digitized by 



Googk 



Digitized by 



Googk 



Digitized by 



Googk 



Digitized by 



Googk 



Digitized by VjOOQIC 






.Ro'ber t Gr aliani E sq! of Gartmore. X/^ 8 



Digitized by Google 







THE 



GENTLEMAN 

FARMER 

BEING 

AN ATTEMPT TO IMPROVE 

AGRICULTURE, 

BY SUBJECTING IT TO THE TEST 
O F 

RATIONAL PRINCIPLES. 
THE FOURTH EDITION, 

WITH THE AUTBO&'S LAST CO&KSCTIONS AND ADpITIOKS. 

Semper ego auditor tantumf Juv. < 



EDINBURGH: 

PRINTED FOR BEJX & BRADFUTE AN D FOR 
G. G. & J. ROBINSON, LONDON^ 



M,BCC»ZPVIJI. 



V 



Digitized by VjOOQIC 



Sept. IV. ISia, 

Gift of u 

JU> \\^^ , Oaa&bridse. 



Ayu 



5oa, 



10.^ 



Digitized by 



Googk 



EPISTLE 



T O 



Sir JOHN PRINGLE, 

Prefident of the Royal Society. 

^ I *Here are. few perfons who ,ri- 
-*- val Sir John Pringle in my 
efteem: There are ftill fewer whofe 
friendfhip I value more. It is not, 
however, my purpofe in this let- 
ter, to proclaim thefe things to the 
world ; for what concern has the 
world with private connexions ? 
az Ambition 
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Ambition to have the patronage of 
the Royal Society to this work, is 
my motive for addreffing you in 
this public manner, The plan it re- 
commend8,.ha8 been my guide ma- 
ny years ; and fuccefs has left me 
no doubt of its folidity. Your fanc- 
tion, my friend, will enfure it a gra- 
cious reception, fjroih a body of 
learned men, who have diftinguilh- 
ed your literary merit by thp great- 
eft honour they have to beftow. 
It is my fervent defire to be ufefuji 
to my country : the ilamp of that 
illuftrious Society, will give a cur- 
rency to the wprk : every one will 

read; 
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read; and every fenfiWe farmer will 
profit by it. 

Agriculture juftly glaims to be 
the chief of arts : it enjoys beitde 
the iignal pre-eminence of obmbi- 
oing d^p phSofophy with ufeful 
ptSL&dce, The members of your 
Sodet^ cannot employ their ta- 
lents more profitably fqr their 
country, nor more honourably for 
themfelves, than in promoting and 
improving an art, to which Britain 
fundamentally is indebted for the^ 
figure it makes all the world oven 

. «3 . The 
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The theory here fuggefted, is in 
feme meafure new: it belongs to 
the Royal Society to determine, 
whether it be founded on folid 
principles. It will give me entire 
fatisfad:ion, to be countenanced by 
a Society, which has contributed 
moi*e to promote natural know- 
ledge, than any other Society exift- 
ing, or that ever did exift. 

Your, &C. 

Henry Hom?,; 
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PREFACE. 



TJEhold anather volume on hufbandry! ex* 
-*^ claims a peevilh man on feeing the title- 
page : how long fliall we be peftered with fucb 
trite ftufF ? " A§ long, fweet Sir, as you ^rd 
" willing to pay for if : hold out yoijr purfe^ 
•* dLud wares will never be wanting." 



It muft indeed be acknowledged, that tli© 
Gommerce of books is carried on with no great 
degree of candour: thofe.of hulbandry, with 
very little. A bopkfeller contrives a new title^ 
coUeds books upon the fubjedt, delivers them 
to his author to pick and cull ; and, " Here, 
" Sir, is a fpick and fpan new work, full of cu- 
** rious matter.** Agriculture is the prime of 
arts : every thing is made welcome on that fulv 
je6l ; and provided the title be new, it is to the 
bookfeller of no great importance, how thread- 
bare the contents. 

a 4 Writer^ 
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viii P R E F A C K 

Writers on agriculture,, very few excepted^ 
deliver ttieir precepts from a ftudy lined with 
books, without even pretending to experience. 
Principles and propofitions are affumed on the 
authority of former writers : opmioris pafs cur- 
rent from generation to generation; arid no per- 
fon inquires whether they wear the livery of 
truth. Take the following fliort fpecimen, draWtt 
from a rfngle liead, that of manures. Writers talk 
learnedly of lime/ltorie-marl, clay-marl, tfifeU- 
marl, and of other maritires ; and foretel how they 
will operate upon foil, with the fame alTurande as 
if they could penetrate into their nature ahd ef- 
fence.' ^^ Clay-inarT," {ay'they, " has more pow^r 
" to deftroy acids andto produce falts, than ftone- 
^* riiarl : ergo J a left quantity of it upon land ii 
" fufficient. Marl extradls grteafe out of wooUefi 
" cloth'^: greafe is a fpecies of oil : '^r^o, marl 
" extrafts oil from the air. A greater quantity 
" of marl is laid on land, than of lime : erga^ it 
** muft have a greater effect in attracting vege- 
" table food from the air. Shell-marl found un- 
" -der mofs, is compounded of earth and the al- 
** kaline fait of rotten wood. Becaufe clay is 

" mixed 
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« ttAx^ with fand in making brick, that mixture 
" miift be ail ei!iemy to vegetation. The miiittg 
♦* earth and lime with dang, makes an excellent 
** compoft. R^in tiiakes iinty farid firmer and 
*^ more compact/' Stc. &c. Some of thefe pro^ 
pbfitions are erroneous, fome at beft doufetfuL 
And yet, th^^ate but a few of many propofi- 
tiom, boldly aiTerted by writers, though t\^ 
wouM require the elucidation of a Nfewton, or 
a Boyle. So much I will vouch for myfelf^ thai 
1 have liot mentioned a iingle article as certain; 
but wha^ I have praftifed rtmny years with flicw 
cefs : the inftruftions contained in '^is bdbk, titt 
founded on reptated experiments and diligemt 
obfervation. . If any particular happen to be 
mentioned that haS not come under my infpee- 
tion, the reader is warned of it. In Ihort^ it will 
foon be perceived, that this is not a bookfeflet's 
produdion. 

The dawn of a manufafture, is irkfomelyilow 
in its progrefs to broad day^ Indocility is diffi- 
cult to be avercome : habitual inddetice, ftill 
more. Thefe obftru<aions vanifli in a mano&c- 

^ luring 
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X PREFAaE. 

turing country. A b6y leams: by fight his»fatbsr*s 
tr^e, even before he can ply hisUttlp hand abc«it 
an inftrument. He acquires ^ivity by feemg 
others adive : he comprehends, not wba^ it iata 
be idle. This obfervation i^^ftrongly exeropjified 
in agriculture. Some years ago, farmers^ in Scptj 
lapd were ignorant and indolent j nothing tO;lj^ 
feen but weeds and trafb, not a fiogle field in ^q^- 
der. People who never faw. b^ttisr huibarulry> 
had no notion of any better.. 'Skill in agricul- 
ture is fpreading gradually in Scotland ; ^ and 
young people acquire fome knowledge by figUtj 
even before they think of pradice. After fvich 
advance, may we not hope, that our progrefs will 
be rapid ; and that agriculture will foon be fa-*' 
miliar among us, and as ikilfully conduced as 
in England? May this .refledion animate our 
landed gentry ; and inflame them with a defire, 
to acquire riches to themfelves, and luftre to 
their country ! 

There never was in Scotland a period, when 
good leflbns in hulbandry were more feafonaWe 
than at prefent. This country growing in po- 
pulation. 
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PREFACE. xi 

pulatioQ, affords not » corn fiifficieat for its inhsi^* 
bitants ; and yet wa0i^ Jtand aboiiinds, which fome 
ikiU and much induftry would fertilize. Is it not 
deplorable^ that i^ t^^ beftcultivated fliires^ large 
patchy of land (hould produce nothing but broom 
an4 whins, not from barre^ipiefs but from; indo- 
lence ? Cai> giF^ter encouragement to induftry 
be wi^ihed, than a. ready mja»rket for every thing 
the foil produces ? how diQercnt from the condi- 
tion of Scotland, not more than forty years agoi 
Can a. landholder be employed more profitably* 
for his country, or more honourably as well a^ 
profitably for himfelf, ttjan to roufe emulation ' 
among his tenants, by. kind treatment, by inflruc^ 
ticMi, by example, and by premiums? Let him 
ftudy the rules .contained in this little worJc,.all 
of them plain and adapted to pradice. Let him 
convene his tenants once a-year toa hearty oi^al, 
and engage them to follow thefe rules. What 
if he fliould beftow on tjhie deferving, a pkmgh 
or harrows of the beft conftrudlion ? Land can- 
not be improved at a cheaper rate. It was by 
fuch means, that the late John Cockburn of Or- 
niiftown, promoted emulation and induftry a- 

mong 
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ttiong his people*- His patriotic zed was reward- 
ed : he lived to fecliis eftate itt a higher degree 
of cultivation, than even to this day is feen in any 
other part of Scotland. The feme tnean^ were 
employed more extenfively, by the late Earl ^ 
Findlater: the IkiH and perfcverance of that 
nobleman, raifed Ws tenants from k torpid ftftte, 
to a farprifing degree of adivity ; and feW caft 
now vie with them, either for induftry or know- 
ledge. Had other landlords been equally aftive, 
how flourifhing would agriculture have been in 
Scotland? How great a change to oui* -advantage 
would there have been in the commercial bi* 
lance, had we been feeding our neighbours in- 
ftead of being fed by them ; had we been in the 
courfe of receiving money for our com, inftead 
of receiving corn for our money I The field iar 
ftill open : let us join hearts and hands to re- 
deem time wofully mifpent, I fay again, there 
never was in Scotland a period more favourable 
to agriculture than the prefent. 

Agriculture is a very ancient art. It has been 
pradifed .every where without intermiffion ; but 

with 
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with very little attention to principles. Inftudy-- 
ing the principles laid down by writers, I found 
royfelf in a fort of labyrinth, carried to and ffo 
without any certain diredion. After a long courit 
of reading, where there was nothing but dark* 
ae& and difcrcpance^ I laid afide my books, took 
heart, and like Dea Cartes commenced my in- 
quiries with doubting of every thing. I reforted 
to the book; of nature : I ftudied it with atten- 
tion : and the fecond part of this work contains 
the refult of my inquiries. It is fer from my 
thoughts, to impofe my opinions upon others : 1 
pn^end only to have reduced the theory of agri- 
culture into a fort of fyllem, more concife at 
leaft, and more confiftent, than has been done 
l^y other writers. Many eyes are better than 
one : and if my theory fhall be found erroneous, 
the many that have erred will ferve in fome mea- 
£ure to keep me in countenance.. I am not how- 
ever afraid of any grofs error. An imprimatur^ 
from one of the ableft chemifts of the prefent 
age, has given me fome>:onfidence of being in 
lihe right trad *. 

I 

• Dr Black, Profeffor of Chcmiftry in the College of 
Kdinburgh. 
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I have all along ftudied brevity, as far as con- 
fiftent with perfpicuity ; and therefore, have con- 
fined myfelf to matters that I know to be of real 
life in practice. I am ambitious to have my plan 
followed, becaufe fuccefsful experience has pro- 
ved it to be folid : but I fliould not hope for ma- 
ny readers, if I hazarded the tiring them with 
unneceffary matters. Varro de re rujlicaj appears 
to be very fparing of inftru6tion; but rivals 
Ariftotle himfelf in the fubtletyof his divifions. 
^* Nupc dicam agri quibus rebus colantur. Quas 
/* res alii dividunt in daas partes, in homines et 
" adminicula honynum : fine quibus rebus colere 
^* non poflunt. Alii in tres partes, inilrumenti 
.** genus vocale, et feraivocale, et mutum. Vocale, 
^* in quo funt fervi : femivocale, in quo funt bo- 
" ves : mutum, in quo funt plauftra." Such 
puerile divifions* may be of ufe to fwell a vo- 
lume ; but give no inftrudion, and are extreme- 
ly tirefome. 

I cannot finifli this preface without warmly re- 
commending agriculture to gentlemen of land- 
l^ftates ; for whofe ufe chiefly this work is intend- 
ed. 
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ed. In every weil-governed Hate, agriculture has 
been duly honoured. In ancient Perfia, a fefti- 
val.^was yearly celebrated, in which hufband- 
men were freely admitted to . the King's table. 
1* From your labour^, faid the King, we receive 
^*our fuftenaoce; and by uayou are protcded. 
**Beiifig^ mutually neceflaryto each other, let us 
" like brethren, live together in amity." The 
great Emperor of Ghina, performs yearly the ce- 
remony of holding the plough, to Ihow that no 
man is above being a farmer. The ifland Mile- 
tus, during many years, had been afflided with 
fadions: the government was fettled by fome 
wife menof Paros, a neighbouring ifland. Thefe 
men having furveyed the ifland, and marked tjie 
pofleflTor of every well-cultivated farm, convo- 
cated an aflembly of the people, and appointed 
thefe perfons to be governors. " The perfon^** 
faid they,. ** who governs his private affairs Virith 
" prudence and indufl:ry, i$ qualified to govern 
**thofeof the public/' The King of Tunis, 
invaded by a powerful enemy, promifed to a 
neighbour who affifl:ed him, the philofopher's 
ftone. He fent a plough ; terming it the philor. 

fopher's 
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fopbet^s flonep becaufe it would pirodace rUth 
crops, to procure gold in plenty. 

In the view of profit, Agriculture is fit for eve- 
1 ry xxian* In the view of pkafure, it is of; all oc^- 
^ [ cupations^he beft adapted to gentlemen in a pri- 
\ vate ftatiqn.^ Ma^er crouds Upon me, and I am 
4 ] at a lofs where to begin. Agriculture corresponds 
to that degree of cxcrcifc, whi<A is the beft pi?e- 
fervatiye^of health. It requires no hurtful fiv 
tigue, on the^ on^ hand^ nor indulges^ on the 
other, indolence, ftMl, njiore hurtful* . Duriiig ^ 
throng of work, the diligent ftrmer wJJl fome-^ 
times be early wd late in. pic field : but this is 
no hardftMp upon ,ai> a^ve ; Q>irit. At othet 
times, a gentleman who condu4ls his affairs pro- 
perly, may have hours every day^ to beftpwop, 
reading, on his faE^Uy* PH his friendp* 

(^ Agriculture is equally falutary to th^ mi^d* 
In thq management of a fftrm, conftatit attu^iv 
tion is required to theibil, to the feafim, and to 
different operations. A gentleman thus ocoup'^ed, 

^ becomes daify more a€tive, and is daily gather- : 
ing knowledgi^ : as his mitod is never fuffered ta 

l^nguilh^ 
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languilh, he is fecure againft the difeafe of low 
fpiiits. 

But "what I chiefly infift on is, that laying afide 
irregular appetites and ambitious ^e^ws, ^ricul- 

6* tore is of all occupations the mou confonant to 
our nature ; and the oipft produdive of content- 

- ment, the fweeteft fort of happinefs. In thd firft 
place, it requires that moderate degree of exer- I 
cife, which correfponds the moft to the ordinary 
fucceffion of our perceptions. Fox -hunting pro- 
duces- a fucceffion too rapid : angling produces a 
fucceffion ^oo flow. Agriculture correfponds not 
only more to the ordinary fuccc^on, but has the 
following flgnal property, that a fanner pan di-* 
red his operations with that degree of quicknefs 
and variety which is agreeable to his own train 
of perceptions. In the next place, to every oc- 
cupation that can give a lifting reliih, hdpe and 
fear arie efiesitial. A fowler has little enjoyment' 
in bis gun who mifles frequently ; and he lofes 
all enjoyment, when every (hot is death : a poach- 
er, fo dcxtrqus, aiay have pleafurc in'the profit, 
birtno^mtbe art. The hopes^ and fears that 
b attend 
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-- attend agriculture;, keep tl^e mmd always. awakc^ i 

aud in an enlivening degree of agitation. Hope ^ 

neyer approaches certainty fo neaf, as to produce 

fecurky; nor is^ fear ever fo great, as to create 

deep anxiety and diftrei^. Hence it is, that a 

geutleoaan farmer tolerably (kilful, never tires qf 

his work ; but is as keen the laft momient as the 

lirft* Can any other employment compare with 

■- farming in that refped? In the third place, no 

other occupation rivals agriculture, in conneding 

private iirtereft with that of the public^ How 

I pleafing tq, think,^ that /every ftep a num, makes 

I for liis Qwa .good, p^omotqs that of his cpuntry i 

]£ven w%re th^ balan9e happens to tuf:n againft 

the fai^nieri he has ftiH the comfort ^h^iit h^ coun- 

r j try profits by him. Every gentleman .fanner 

I m^ft pf A?oui;febe afpatriot; for patrioti&ij like 

j otl;iejq virtues, is improty^d apd fortified bgrexer^ 

I cife^ , In,fa^ jf. there be fmy re^mainlng patrip* 

tifmfjna ^atiw, it.i^ found -among tl^atclafs. of 

J^. gentleman £airmef who is difpofedf to embel- 
liiih .his fijrfds, has a^ gr^^ advantage over others* 

He 
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'He catnt exteute that pleafing work' ^ thfe cbctLp^ 
\ feft' TOte,'by employing upBn it bis ftrrii Servants 
ahd'cdtB^y every vacant hour. This flhM& method 
^nidefcdifl fhitcA to die arfimr trf ah Indiah 
Ifelfeb/impatient for enjoyment. Bot4»'nottte 
advtiiftage dearly on the fide of thd BntwM^ ? Tbk 
refinedpleafuresfof embeUiflmientSyapiftfefrdm ft 
How progrefsf; which affords leJfure to fbaft the 
eye u^on e^ry new prodaftibn.' ^ ' ^ - > ' • / 

*' lii former time^, huntmg was the oflly boiinefe 

^.« *g€ftftfemaju The 'praiaice'of Wood -made 

Wn¥«M%lt*na? faord-heairted t hefed;1*ie^Iife 6SF 

k't4%.:M'i6flV!fatv^; vfelefAiy.fiaffite'in tlA 

-fi^ *l^riely^iAdofeirt;^t vttome, • Hh train oT 

®ea* VW confihed to dogs, horfes,*ai?ei, fbked-^. 

i^ a^#*tldrial idea entered- the train, not k fpiark 

-ttf^tfiitSftn^tiothing 4one f«r the pfty.fe;hSide'- 

I^erfdenft^^'inflftved ittd hot fed, n6 itrfb^dry;ti6 

iiriWlUfement^^foSftfetaifeVeed^ 

ling, diforder and dirt within. Confi<ier the pi^d- 

fentmpde o£ living. .Hbw delightful the change, 

•ftifitette^tfttfitetr'6) tte^at^Mir, ffoim thi^deftr^yer 

^^*hitMl9 tb^the^lfediBf^af mehr Chtarr^ntlif. 

»H 62 men 
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men who live in the country, have become ac- 
tive and induftrious* They embelUih their fields, 
improve their lands, and give bread tp thou- 
fands. .Every new day promcites health and fpi- 
rits.4 and every new day brings variety of en^. 
joyment. ^ They ate happy at home; and they 
wifli b^ppinefs to aU. 

As the fcene of my C3g)€rien<;e has all along 
been in Scotland, my native country, I am fhy 
to recommend this plan of hufbandry to any but 
to my countrymen. I have, however, a thorough 
jc^oavi<3iton,,that,.giyii^ allowance /or flight va- 
riations, of climat^ the plan will fuit , Eogland^ 
f'rance, Italy, and every other cojantry fituated 
within ciitbcr of the t;einperate zones. 

, JVmongithif old Romans there. Wrcre exceljeutw 
wxiters on buflwidry ; but I cannot prevail on 
myfclf tp tkivk that their pradice was anfwer- 
^ble«M They w£OT eiiflaved by obferying fup^rfti^ 
itioufly omens^ prognoftics, unlucky days, &c. 
which , frequently prevented ^ thc^n from taking 
idy wtQge even pf t^c moft favourable weather. 

They 
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They' were cbndudle^' in a' great meafure by 
^chance ; and little fcope was left for IkiH or fore* 
fight. Examples irtdy be found in every one of 
their writers on hulbandry; I fliall confine my- 
felf to Columella the moft celebrated of them. 
He gives' the following receipt againft the wevil 
from his own ei^peiience. ** At the change of 
** the ihoon, pull your beans before daylight : 
" when perfedly dried before fullttioon, threfh 
•'them; and the feeds lild uj> in a granary, 
•* wiirfuffer no damage from' the wevil;^*; Efe 
fotbidk fetches to be fowed before the twenty- 
fifth dfliy olP the moon; that othcrwife they will 
bfeiitilt^l)y'the fnaiL Ht$ wiy ta prAVeht nrts 
diid thlce froni preying oh a'virieyaini, is to prune* 
the vines in the night-tirtie' when' the moon is 
full. The feed of medic, fays he, oughf to be 
ii^fiffii ^ItH a \rooden rake^, for 'that iron is 
'^t(t^6X^c^\6 iu H6 orders frequeilt dtggirig 
atK)Ut"a'tree new planted; but difchhrge^the 
'^6fiSa to bfe touched with an iron tool aftet* thtf 
f>lanTi% We quotes Ariftotle as his authority, 
^^hat'aniong (heep the way tb procreatea male is 
t(i ftdhiit the ram when ^he north wind' blows j 
ft 3 and. 
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and to adniit the rani whea tte fouth wind blow$, 
in order to/procieate.a female \ Tie up; before, 
copuiationtheleft teftick, ' and the^^lion wiU^ 
prpuv e a mate ; tie up tbe rijght tefticlci and he ■ 
will produce a fexnalef, WTiat does the' readei?; 
think of th^ following proghoftic? If ^ hOr^'af-; 
ter covering 1 mare defcend on itheisgfetlhand,! 
the foal will be a male : if! on the left, it wili b^» 
a female. It Was believed. by the Roman writcpri- 
without a iingle exception, that marjbftin Jiufita*' 
nii w^re impregnated by the weft winfA; l-gon^K 
gratulate my countrymen for their happy ddiive-. 
ranee firdm fuch heavy feCterS. Tbew ifenoihr a 
fair field for exeitifin'g mt Ulmts^ n^tatuk and 
acquired ; dnd if ^e filil iii any article, ^e h^vc 
oiirfelVes only to^ blamtj not deftinyv / i ,,- 1 ^ ' >. : 

Iti ttrtV atidHTcienee^^: ^ ^kritifiii foutce t^oti^ 
fcurity'arid indiftiri<adefe, i^ the ufing a^WQrd in. 
ditifeterit feftfes, withotft warning the reader of it 
ConfidferiTttg whtat voliimes* have been conqMofed 
on agrimlture, it is amazing how little ptecifion 
there is itf ^ terms of ^t. Take. the follpwing 
infl:anb« 'The word j^rr^w is empiayed to .fig- 

nify 
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nify. tiot only the hoUow made by the plough, 
but the earth taken out of that hollow, and alfo 
the hoUbw hetweelq ridgeSt Better coin words 
' than write ind^ilimSJiy^ Let furroUf be a^ropri- 
atcd to the fjmce in: which the plough moves, 
and alfa, to the hollow, between lidges^ i whic^i 
will iK^t occafion any con^fion. But I venture 
to diftinguilh the earth ipoted by; the plpugh, 
by the name of the furrow-Jlice. r The fmall 
hollows that appear between the flices when a 
rid^ is plowed^ may be termed y?«fn/. 

Earth, land; ground, foil, are not fynpnymousj 

and therefbre, in porr^ writing, their meaning 

ought to be afcertained. Earth; is oppofed to 

metats,* fdflils, a&d fuct lifce. Land is ai?y inde* 

finite fedtion of this globe a each ad centrum. 

Gro|ind i$ th^ furface of land ; and ^very quality 

of.a;fu'rface can be attributed toit, hilly ground, 

flat ground, fmooth ground, rough grouipd, foft 

ground, hard ground. Quantity is an attribute 

•of land, inSproperly of ground. We fty irurrent- 

ly a quantity of land, not a quantity of ground, 

otherwifethan figuifati^ely. Tlie enrth wetre^ 

: . *4 . ^ on. 
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on,, with refpea to its power of nourifliing plaits, 
is termed foil, rich foil, popi; foil, dtj foil, wet 
foil, clay foil, fandy foiL Staple is ufed by Eng- 
lifh writers with refpedl to the nature of the foiL 
la confmon language thefe terms are not diftindr 
ly feparated ; nor do I pretend that my defini- 
tions are altogether accurate. To fix a prebife 
meatiing to each will probably reqiiire a century 
or two more. 

Scotch and E n g l x s h Meafiires and 
Weights compare^d. 

The*meafure of oats and barley is the fame. 
The meafute of wheat, peafe, and beans, the 
fame, both Linlithgow meafure. 
The wheat firlot of Scotland contains 

of cubic inches - - 2197,1^^ 

The barley firlot contains - S^oStttv 

The Winchefter bufhel of England 2 x 50^ 

Therefore four firlots of barley are nearly equal 
to fix firlots of wheat. And the Winchefter 
bufhel nearly equal to our, wheat firlot. 

The 
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"tile Scotch acre contains 55,353^ fquare feet 
iTie Englifli acre contains 43,360 fquare feet* 

Therefore four Scots acres are little lefs than 
fivcEnglifli. 

WEIGHTS. 

The Troy ounce is - 480 Troy grains., 
Thef Avoirdupois ounce is 4371- 
The Scotch ounce is, 476 

I6d poudd^ net Amfterdam weight is equal to 
io8y pounds Avoirdupois. 
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GENTLEMAN 

FARMER. 



NATURAL History is confined to effeds, lea* 
ving caufes to Natural Philofophy. From 
a number of eSedls, Natural l^hilofophy afcends 
Vjr^pd^^^^^^^ the immediate caufe; and ma- 
ny of thefe caufes are by another induftipn 
found to proceed from one more general and 
comprehenfive. Such is the mode of reafoning 
in Natural Philofophy, till we arrive at an ulti- 
mate caufe ; that is, a caufe beyond which we 
cannot penetrate. Moft writers treat hulbandry 
as a branch of Natural Hiftory. Some, more 
bold, confider it as alfo a branch of Natural 
Philofophy : They begin with effeds, and en- 
deavour to unfold the caufes or principles. In 
addreffing this treatife to Gentlemen, I attempt 
botb. This fuggefts a divifion into twa parts. 

C In 
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In the firft part, which indeed is the moil ufe« 
fill, the beft practice in every branch of huf- 
bandry is carefully explained. In the fecond, 
with timid fteps and flow, I endeavour to trace 
out a few caufes or principles that have an im- 
mediate influence upon practice. 
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PART L 



Practice of Agriculture* • 

IT is unneceflkry here to make a lift of what is 
contained in this part. The particulars are 
in the prefixed table. 



CHAPTER L 

INSTRUMENTS OF HUSBANDRY. 

IN the natural courfe of ideas, the hand goes 
before the inftrumentt and the inftrument be* 
fore the operation. But a^ the nature of man is a 
fubjeft too important and too extenfive to be ran- 
ged under any other head, I begin this Treatife 
of Agriculture with the infttuments employed. 

I. THE PLOUGH 

This is the moft ufeful inftrument ever was in- 
vented. It is of more ufe than even the fpinning 
wheel: for men may make a ftiift for clothing 
without that inftrument, bu^ a country cannot be 
populous without the plough. 

The only plough ufed in Scotland, till of late, 
f 8 a ftroiig heavy inftrument, about thirteen feet 

C z ^ from 
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from the handles to the extreipity of the beam, 
and commonly above four feet from the back end 
of the head to the point of the fock. It is termed 
the Scotch plough ; to diftinguiih it from other 
forms ; and it needs no particular defcription, as 
it may be fcen in every field* It may well be 
termed the Scotch plough ; for of all formi it is 
the fitted for breaking up ftifFand rough ground, 
efpecially where ftones abound ; and no lefs fit for 
ftrong clays hardened by drought. The length 
of its head gives it a firm hold of the ground : its 
weight prevents it from beii^g thrown out by 
ftones : the length of the handles give the 
ploughman gr^at command to diredl its motion ; 
and by the length of its head, and of its mould- 
board, it lays the furrow-flice cleverly over. The 
Scotch plough was contrived during the infan* 
cy of agriculture, and was well contrived : in 
the foils above defcribed, it has not an equal. 

But in tender foil it is improper, becaufe it 
^dds greatly to the expence of plowing, without 
any counterbalancing benefit. By the length of 
the head and mouldboard the fridion is increa^ 
fed, requiring a greater number of oxen or horfes 
than are neceflary in a fhorter plough. Ther^ 
is in its form, another particular that refifts 
the draught: the mouldboard makes an angle 
with the fock, inftead of making a line with it 
gently curving backward. An dbjeftion againft 
\% ftill more material, is^ that it does not ftir 

the 
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the ground perfedly : th^ hinder part of the wtift 
rifes a foot above the fole of the heaid ; and the 
earth that lies immediately below that hinder 
part, is not fufficiently turned over. This is rib- 
bing lapd below the furface, fimilar to what 19 
done by ignorant farmers on the furface. 

Thefe defe<^s muft be fubiiiitted to in a foil 
that requires a ftrong heavy plough j but may 
be avoided in a cultivated foil by a plough dif- 
ferently conftruiSed. Of all the ploughs fitted 
for a cultivated foil free of ftones, I boldly re- 
commend a plough introduced into Scotland a- 
bout twelve years ago, by James Small in Black- 
adder Mount, Berwicklhire j which is now iii 
gt&it requeft ; and with great reafon^ as it avoids 
all thedefeds of the Scotch plough. The ftiort- 
nefs of its head and of its mouldboard leflen the 
friiftion greatly : from the point of the fock to 
the bapk part of the head it is only thirty inches; 
and the whole length, from the point of the beam 
to the end of the handles, between eight and nine 
feet. The fock and moulboard make one line gent- 
ly curving ; and confequently gather no earth. 
^nftead of a wrift, the under edge of the mould- 
board is in one plain with the fole of the head y 
which makes a wide furrow, without leaving any 
part unftirred. It is termed the cbain^plou^bf be-^ 
canfe it is drawn by an iron chain fixed to the 
back part of the beam immediately before the 
coulter. This has two advantages: firft,iy means 
C3 of 
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ofamuzlle, it makes tbe ploug;h go deep or 
ftallow J and next, it ftreffes the be^un lefs than 
if fixed to the point, a:rid therefore z flehderer 
^cam is fofficient Thefe particulars will be 
better underftot)d frotn infpeding the annexed 
figure. 

This plough iqay well be oonfidered as a ca- 
pital improvement J not only by fating expence, 
hyX by making better work. It is proper for 
foams, for carfe clays, and, in general, for every 
fort of tender foil free of ftones. It is even pro* 
per for opening up pafture-ground that has for- 
tnerly been well cultivated. 

To fiiiifb an accoimt of the plough, I muft add 
a word about the fock. A fpiked fock is ufed in 
the Scotcb plou^, and is eflential in ftony land. 
But a feathered fock ought always to be ufed in 
tender foil, free of ftones : it cuts the earth In the 
furrow, and makes neat work. It is indifpenf^le 
in grotind where roots abound, as it cuts them 
below the furface, and prevents their growing. 
I efteem the feathered fock to be a valuable im- 
provement. The induftrious farmer would even 
borrow money to clear his ground of ftones, in 
order to introduce it : in a twenty-years leafc, 
the profit of it would repay the expence tenfold. 

A wheel-plough poffefTes one advantage, that 
it requires no Ikill in the ploughman. But it re- 
quires more ftrength of cattle, the fridion of the 
wheels being added to that of the ground. But 
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a mucti greater defed is^ that the fimwvs nmft^ 
partake of the, inequalities of the furface : every 
ftone, every clod, difl;urbs its motion. To crofe 
with a wheel-plough a field of high and narrow 
ridges, fuch as is fit for turnip, wojild ridge the 
furrows like the furface, and retain every drop 
of rain that falls on it. Therefore, I greats 
ly prefer a plough without wheels, in expert 
hands. 

Some ploughs are made with two imall wheek 
running in the furrow, .in order to take off the 
fridion of the head; and this plo^h is recom^ 
mended in a book, intitled, Tbe Complete Fannen 
But all complicated ploughs are baubles ; and 
this as much as any^ ' The pivots of fuch wheels 
are always going wrong ; and befide^ they are 
choked fo with earth, as to increafe the fridion 
inftead of diminifliing it. 

If we look back thirty years, pldughs of differ 
rent conftrudions did not enter even into » 
dream. The Scotch plough was univerfally ufed j 
and no other was knowii. There was no lefs ig-* 
norance as to the number of cattle neceffary for 
this plough. In the foutli of Scotland, fix oxen 
and two horfes were univerfal ; and in the north, 
ten oxen, fometimes twelve. The firft attempt 
to leffcn the number of oxen, was in Berwidc* 
ihire. The low part of that county abounds 
with ftone and clay marl, the moft fijbftantiai 
of all manuifes, which had been long ufed by one 
C 4 or 
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oi^ two gcntteneiii. Abotdttwenty^^fivo years ago 
it acquired teputflticQSy and i|mad rapidly. As 
two hbifes and twd oxen were mapkff tA in 
every miri^art ; ^ £irmtr, in fmmner^fallow- 
tn^ and in preparing land for marl, was con-» 
fimd to four oxen and two horfes. .And as that 
Hnmure afforded plenty of fucculetit ftmw for 
6xem the fanner was furprifed to find, that four 
oxen did better now than fix formerly. Marling^ 
howeveV, a laborious work, proceeded flowly, till 
people were taught by a noted fiurmer in that 
country, wh«t induftry can perform by meant 
of power properly applied. It was reckoiied a 
mighty talk to marl five or fix acres in a year* 
That gentleman, by plenty of red clover for his 
working cattle, accompliflied the marling fifty 
acres in a fummer, once fifty-four. Having fo 
much occafion for oxen, he tried with fucccfs 
two oxen and two horfes in a plough ; and that 
practice became general in Berwicldhire. 

Now here appears with luftre the advantage 
of the chain-plough. The great firidion occa- 
fioned in the Scotch plough by a Ipng head, and 
by the angle it makes with the mouldboard, ne« 
^eflarily requires two oxen and two horfes, what- 
ever the foil be. The friftion is fo mucn Icfe in 
the chain-ploUgh, that two good horfes are found 
fufficient in every foil that is proper for it. And 
as good luck feldom comes done more, than bad, 
the reducing the draught to a couple of horfes 

has 
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has a&otiiet advantage, that of rendering a driver 
unneceflary ; no flight Caving at ^refent^ where a 
fervanf 8 Wages and maintenance are very fmart 
articles* This iaving on every plough, where 
two horfes and two o:ien were formerly nfed, 
will by the ftrideft computation be fifteen pounds 
Sterling yearly ; and where four horfes were 
ufed, no lefs than twenty pounds Sterling. There 
is now fcarce to be feen, in the low country of 
fierwickfhire, a plough with more than two hor« 
fes; which undoubtedly in time will become ge- 
nerali Had the pradice of four horfes in a 
plough continued^ in Vain w6uld one have ex- 
pe&ed in this country a good breed of labouring 
horfes, Whett four of our own paultry kind were 
more than fufficient : But, by better drefling, 
plowing becattie an eafier work, and two horfes 
in many foils were found fuflScient. This dif- 
covery became gradually more general by lighter 
ploughs and ftouter horfes. There is now a de- 
mand for a better breed of labouring horfes ; 
which probably in time will perfe<ft the breed. I 
know but of one further improvement, that of 
uling two oxen inftead of two horfes. That 
draught has been employed with fuccefs in feve- 
ral places; and the faving is fo great, that it muft 
. force its way every where. I boldly affirm, that 
no foil ftirred in a proper feafon, can ever require 
more than two horfes and two oxen in a plough, 
even fuppoiSng the ftiflfeft clay. In aU other 
' ' foils. 
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foik, two good borfcs or two good, oxen, abreaft^ 
iBay be relied on for every opcraticm of the 
chain-plough. 

. A chdin-plough of a (mailer fixe than ordin^i;^, 
drawn by a fingle horfe, is of all the moft proper 
for horfe-hoeing, fuppofing the land to be mel-' 
low, which it ought to be for that operation. It 
is fdfEcient for making furrows to receive the 
dung, for plowing the drills after dunging, and 
for hoeing the crop. 

A Hill fmaller plough of the fa^e kind, I 
warmly recommend for a kitchen garden/ It 
can be reduced to the fmalleft fize, by being 
made of iron j and where the land is properly 
drefled for a kitchen-garden, an iron-ploi^gb 
drawn by a horfe of the fmalleft fize will iave 
ipuch fpade-work. Strange is the efFe^ of cuf- 
tom without thought ! Thirty years ago, a kit- 
chen-garden was an article of luxury merely, 
becaufe at that time there could be no cheaper 
food than oat-meal. At prefent the farmer main- 
tains his fervants at double expence, as the price 
of oat-meal is doubled : and yet he has no no- 
tion of a kitchen-garden, more than he ha^ thir- 
ty years ago. He never thinks, that living part- 
ly on cabbage, kail, turnip, carrot, would fave 
much oat-raeal : iior does he ever think, that 
change of food is more wholefome than vege- 
tables alone, or oat-nieal alone. I need not re- 
commend potatoes, which in our late^fcanty crops 

of 
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of com have proved a great blelfing : without 
them the labouring poor would frequently have 
been reduced to a (tarving condition. Wouft 
the farmer but cultivate his kitchen-garden^with 
as much induftry as he bellows on his potatoe-* 
crop, he needed never fear want ; and he can 
cultivate it with the iron-plough at a very finall 
expence. It may be held by a boy .of twelve or 
thirteen ; and would be a proper education for a 
ploughman. But it is the landlord who ought to 
give a beginning to the improvement. A very 
fmall .exp^ice would enclofe an acre for a kit- 
chen-garden to each of his tenants ; and it would- 
excite their induftry to bcftow an iron-plough 
on thofe who do beft. 

. Nor is this the only cafe where a iingle-horfe 
plough may be profitably employed. It is fviffi- 
cieht for feed-furrowing barley, where the land 
is light and well drefled. It may be ufed in the 
fecond or third plowing of fallow, to eftcpurage 
annual weeds, which are deftroyed by fubfequent 
plowings. 

To procure food is indeed the chief objed of 
the ploughs but not its only objed. Good roads 
are eflential to internal commerce ; and the ex- 
pence of making them may be confiderably lef- 
fened by the plough. As this hitherto has been 
little thought of, an explanation is neceflary. 
The method in ufe is, to form a road with the 
pick-axe, the fpade, and the wheelbarrow. Even 

where 
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where a pick-axe is not ncccffary, yoa fee 
n or twelve men prelfing down the fpade with 
e foot oftenfer than once before a fufficicnt load 
of earth can be taifcd ;— dearly bought bj the 
workmen^ and ftill more dearly by the employer. 
Whett a pick- axe is neccffary, there muft be a 
great addition of hands ; for ten pickmen are no 
more than fufficient to loofen what cah be thrown 
up with four or five fpades* Now a great part 
of this laUbur may be fkved by the plough. The 
Scotch plough, fortified with iron plates, and the 
head connefted with the beam by a bar of iron, 
is an excellent inftrument for making roads- 
Suppofe a new road is purpofed thirty feet wide, 
plow it up into a ridge, beginning in the middle j 
and plow it a fecond time in th^ fame manner. 
Where the ground is foft, and requires to be 
raifed high, a very deep furrow is neceflary* 
Where the ground is firm, a fhallow furrow is 
fufficient. After thefe two plo wings are finifhed,^ 
if the fides of the road be too fleep, leave fix 
feet in the middle, and go round the remainder 
in a third plowing, gathering it toward the top. 
If the fides be ftill too fteep, leave twelve feet in 
the middle, and gather up the, remainder as in 
the former plowing. If thefe operations be 
well condufted, the water-channels on each fide 
of the road will be two feet lower than the fur- 
face of the adjacent ground. Smooth the road 
with a drag-harrow ; and correiSl with a fpade any 

remaining 
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remaimng deft& or inequftUti^, wHi<^li h a v^ry 
eafy Tfork, Hbus tke roiui i$ complexly fprrap4 
to receive a covering of gcw^lp or of ftcHies J>e5tt 
fmelL 

A pbugh may alfb be Mkd ^dvant^g^p^fly in 
making ditches for endofing, Tb^ imm^nfe coft 
of ioofening a hard pr ftony foil ^y the pii?k-4wi:c 
and fpade, may be totally faved by the pl«>qgb* 
The furface-earth is commooiy foft : aft^r it is 
removed with the fpode, let a plough) drawn by 
three horfes in a line, go round mid round the 
fpace intended fpr the ditch, cleaving it as if it 
were a ridge« After the earth thus lpof<^ned i^ 
thrown \ip with tjie fliovel, r§Rew the plowing 
and {hovelling till ymi come within «ight inches 
of the foottocD; and to thefe eight wh^ ^P^y 
the pick*axe and fpade. Oie precaution is Uecef- 
fary, that no more be plowed at a time than c^n 
he thrown up the feme day. If rain fall in my 
quantity, the ground tilled will become mud, ve- 
ry improper to be laid upofl thoruiR. In this o- 
peration there Js no occafion for the cguker : it is 
rather an impediment. I efteem this g valuable 
difcovery fcr Scotland; which being more pefter- 
ed with high winds than EngUnd, requires the 
more to be enclosed. The expe^ce of enclofing 
with hed^ and ditch the ordinary wgy, is great; 
and the ditch is the moft expenfiye part* Two 
thirds of the cxpence may be faved by tki plough, 
in hard ground* 

In 
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In every cafe wH«re eardi i$ to be removed, 
the plough is ufeful; as for example in a gravel- 
pit opened for high*roads. The gravel may be 
fo loofened by the plough as to require a (hovel 
only for filling it ii}to the carts. 

Has any one ftumbled on the thought of ufing 
the plough in planting young trees? The method 
I have pradifed^ is tp mark out lines due north 
and fouthy at inteprals often or twelve feet. Let 
three deep furrows be made with the plough at 
the fide of each Ijne. Lay the fod of the eaft- 
moft furrow upon the other two, which will raife 
a fcreen about two feet high. Plant along the 
furrow fyom whence the fod was removed, and 
the fcreen behind will make good flielter. This 
method is chiefly intended for firs in a bare muir. 
Before the ftrs rife much above the fcreen, the 
roots will have taken fuch hold of the ground as to 
refill even wefterly winds : fcarce a plant will fail, 
if they be whdefome. Three thoufand firs plant- 
ed in this manner may be fufficient for an acre, 
equal to five or fix thoufand in the ordinary way. 
A fir makes a choice nurfe for other trees. 
After three years, even in the pooreft foil, the firs 
begin to grow with vigour ; and then is the time 
for planting among them oaks, elms, or other 
trees ; cutting down the firs from time to time to 
make room for thefe trees. Thus, the method 
here pointed out for planting firs, is the beft pre* 
^ paration for raifing sdl other barten trees. * 

2. The 
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2. TH£ BRAKE, OR BR AG-^ HARROW. 

The brake is a large and weighty harrow, the 
purppfe of which is to reduce a ftubborn foil, 
where an ordinary harrow mikes little imprelfion. 
It confifts of fquare bulls*, four in number, each 
fide five inches^ and fix feet and a half in length. 
The teeth are fevenfeen inches long, bending 
forward like* a coulter. Four of them are infert- 
ed in each bull, fixed about with a fcrew-nut, ha- 
ving twelve inches /ree below, with a heel clofe 
to the under part of the bull, to prevent it from 
being pufhed back by ftones. The nut above 
makes it eafy to be taken out for Iharping. This 
brake requires four horfes or four oxen. One 
of a lefler fize will not fully anf^^r the purpofe : 
one of a larger fize will require fix oxen ; in 
whicii cafe the work may be performed at lefs 
expence with the plough. See the figure an- 
nexed. 

This inftrument may be applied to great ad* 
vantage in the following circumftances. In fal- 
lowing ftrpng clay that requires frequent plow- 
ings, a brakeing between every plowing, tends to 
pulverize the foil, and to render the fubfequent 
plowings more ^afy. In the month of March 

or 

* Vhc wood o{ a brake, or of a harrow, in y^hicb diq^. 
ttetfa are iofertedi is termed in Scotland a buO, 
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or April, when ilrong ground is plowed for 
barley, efpecially if bound with couch-grafs^ a 
croft-brakeing is preferable to a crofs-plowing, 
and is done at half tl^e expence. When ground 
is plowed from the ftate of natunp^ and after a 
competent tim^, is.crofs-plowed^ the brake h 
applied with great £ucce& immediately after, tp 
reduce the whol? to proper tilth. 

Let it be ot>ferved^ that a bra|ce with a greafi^ 
number of teeth tbai^ above; mentionod^ is ijmr 
proper for ground that is boujpd together with 
the roots of plants ; wl^ch is always the cafe of 
ground new broken up froth its natural ftate. 
The birake is (bon choj^ed, and can do no execifr 
tion till freed from the e%rth it holds. A lefs 
number of teeth would \)C defici^t in pulycr 
ming the fpil. ,, . 

To fet in a clear li^hj the advant^gss pf tbjf 
mftrument, we Ihall flop a little, tp obf?rve how 
infufl5(?ient the copimpn harrow ^s fpr any of the 
operations mentioned. It may anfwer for cpver- 
ing the feed, and may do tolerably well in Ijight 
and free foil; but is altogether infufScient for re- 
ducing ftifF fql. The harrow with wooden teeth 
is a ridiculous inftrument, fit lo raife laughter 
inftead of raiQng mould. The poor farmer la- 
bours with iti thinks he is doing an ufefiil wori> 
when all the time he is doing nothing. It ought 
to be prohibited by the landlord ; for a tenant 
with ftfch lu^ inft^nyiii^ <:wnQt p^ j» i¥jit4:hat 

the 
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the farm property, jcultivated will eafily bean 
Though the brake has b^en known abore twenty 
y^u^s, yet ndne but gentlemien^ and a few feled 
tenants, haye eter thought of it : in fome couii* 
-ties evetl the name remains unknown. It be^ 
loogs to gentlemen of fortune, for their own in- 
tereft, to make it more general* The neceffity 
of fome ioftrument, more efiedual than the com-* 
iiH>n harrowi for redycing a ftubborn foil, has 
led farmers to p^t three or four harrows, one 
above aiiother, in ofder to prefs the undermofl: 
into the groi^nd. This fubftitute to the brake is 
fat inferior in itSreffedl; befide^ that the under- 
moft harrow i$ torn to pieces in an inftant. Tdr 
conclude this article^ ji farmer who has no brake^ 
wants a capital iuftrument of hulbandry. Its 
price above that of common harrows, bears no 
proportion to the profit. 



^. TitE tf ARltOW« 

HARRQi/rs are commonly confid^red asofiip 
ufc but to cQver the feed. They have anothei* 
u£b fcarce left eflential, which is to prepare land 
for the feed. This is an article bf importance 
for producing a good crop. And to fhew how 
imperfedly either of thele purpofes is performed 
by the common harrow, take the following ac- 
l^ount bf it. 

D Th# 
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The harrow commonly ufed is of different 
forms. The firft I Ihall mention has t^o buUs^ 
four feet long and eighteen inched afander, with 
four wooden teeth in e^h. A fecond has three 
bulls and twelve wooden teeth. A third has four 
bull^; and twenty teeth, of wood or iron, ten, 
eleven or twelve inches afunder. Now, in fine 
mould, the laft may be fufficient for covering the 
feed ; but none of them are fufficient to prepare 
for the feed any ground that requires fubduing. 
The only tolerable form is that with iron teeth ; 
and the bare defcription of its imperfedions, will 
fhew the neceflity of a more perfetSl form. In 
the firft place, this harrow is by far too light for 
ground new taken up. from the ftate of nature, 
for clays hardened with fpring-drought^ or for 
other ftubborn foils : it floats on the furface; and 
after frequent returns in the fame track, does 
nothing efiedually. In the next place, the teeth 
are too thick fet, by which the harrow is apt ta 
be choked, efpecially where the earth is bound 
with roots, which is commonly the cafe. At the 
fame time, the lightnefs and number of teeth 
keep the harrow upon the furface, and prevent 
^me of its capital purpofes, that of dividing the 
foil. Nor will fewer teeth anfwer for covering 
the feed properly. In the third place, the teeth 
are too fliort for reducing a coarfe foil to proper 
tilth ; and yet it would be in vain to mako them 
longer^ becaufe the harrow is too light for going^ 

deep 
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-deep into the ground. Furth^r^ tb^ <:QfpaT(ion 
harirp^rs zk fo ill conilr\i^;ed^ as to cid<!5 at every 
turn one upon another* Much; time is loft in 
dUibngaging them. Whs^t pity it is, that an iii- 
•dufirious fanner fhould be reduced, tp {^q\i ap 
imperfeA mftnument^ w^ieh is ueithi^ &% to pre- 
pare the ground for feed, woT: to <;over it propeif'- 
ly. And I n6w»add> that it is equally unfit Jfe^ 
extirpating weeds. The ground, is fjr^ueotly fo 
bound with couch Tgrafs, as to maJt« the furro^- 
flice Hand upright, as when old lea is plowed : 
notwithftanding much labour, the grais toots 
keep the field; and gaia the viiSory, • What fol- 
lows ? The fernpter at lail is reduced to the ne- 
ceifit^ of leaving the weeds in peaeeable pofli^- 
flon, becaufo his field will no longc^r bear coi^n- 
A little reflei^ion, even withput experience, 
will make it evident, that the fame h9,vrows, what- 
ever be the form, can never anfwer all t*he dif- 
ferwit purpofes of harrowing, not can operate 
» equally in all different foils> rough or fmootji, 
£rai or loofe. Looking back not many years 
above thirty, no farmer in Scotland had.the fligbt- 
eft notion of different ploughs for different pur- 
pofes. The Scotch plough was the only one 
ksiown. Different ploughs are now introduced ; 
and it is full time to think of .difforent harrows. 
Bejedhng the common harrows, as in every re- 
tfpe<^ iafufi^ient, I boldly recommend the follow- 
ing^ I ufe three of them of different forms, for 
^ D 2 different 
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iifkttnt purpofes* They are aK of 1^ fame 
height, df^wn each by two hdrfes. Blfch is the 
. beft wood for thetn, beei^ufe it h eheafp, and not 
^pt to fplk» X'he fiiflf fe compofed of four buUs^ 
each four feet ten inches long, three and a quar-* 
ter inches broad^ and three aoid a half deep ; the 
kiterval between the buUs^deven and three fourths 
inches ; fo Itoat the breadth of the whole harrow 
is four feet.^ The bulk are conne^ed by four 
erofs-bafsv which go through each btdl, and are 
fixed by wooden nails driven through both. In 
each bull fire teeth are ii^rfed^ teft inches free 
under the bufi, and ten inches afunder. They 
are of the faine foim with thc^ of the brake,r 
and inferred kito the wood in the fame mamier^ 
Each of tbefe teeth i» three pounds wcigltt ; and 
tvhere the harrow is made crf^birch^ the weight 
of the whdie is fix ftone fou^een pounds Dutchw 
An cre<3l bridle is fined &t a cbrncr of the har- 
fow, three inches high, with four notches for 
drawing higher or lower. To this bridle a double 
tree i» fixed for two horfes drawing abreaft, as m 
a plough. And to ftrengthen the hiarrow^ a flat 
rod of k(m is nailed upon the harrow from cor- 
ner to comer in the line of the draught. 

The fecond harrow coi^its c^fwo partsy toh^ 
ne^ed together by a crMk or hinge in ^le mid- 
dle, and two chains of equal length, one at each 
tad, which keep the two parts always parallel^ 
aod at the fame diftanoe lirom eiach other* Th& 

cranfe 
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craok is £o f^pntrived, as to allow the two p^ts to 
ply to the ground like two unconnected haxrows; 
bpt peither of thefia to rife above the other^ moce 
tli^ if tJ^y wei^e i^ ii,ngle harjrow without a joiot 
In a word, . t]bey i^ay ^rm aa apgl^ downward^ 
h»t nxA upward. Thus they have the effe^ of 
two harrows in curved ground, and of cme 
veigh^y harrow in a plain. This harrow is com* 
poTed of fix bylls, e^ch four feet long, three 
inch^ broad, and three and a half deep. The 
interv^ between the bulls nine and a half inches; 
which makes the breadth of the whole harrow, 
induduig t^^ length of the crank, to be five feet 
^v^ inches. Each buU has five teeth, nine inches 
firee under the wood, and ten inches afunden 
The M^ight of each tooth is two pounds i thft 
iQeft as in the former. 

The third ecmfifts alfo of two parts, connefl^ 
t;Qgethejr jike that lajQ: menti6ned. It has eight 
buUs^ ej^ four feet long, two and a half inches 
bfoad, and three deep. The interval between 
the buUis eight inches} and the breadth of the 
whcde harrow, including the length of the crank, 
is fix &et four inches. In each bull are inferted 
five teeth, feven inches free under the wood, and 
^n and a half inches afunder, each tooth weighs 
iv^ one pound. The reft as in the two former 
hj^Qiy^. The figure of e^ch is annexed. 

Tt^e harrows I hold to be a confiderable inv« 

l^veroent. They ply to curved ground like two 

P 3 unconneded 
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iiriconn^ftid harrows, and whto dratrn m oto^ 
plain/ th^y arc in efFe<9: one harrow of double I 
weight, which makes the teeth pierce deep into 
the grotind. The impeffeftion of cbmmen hat- 
rdws, mentioned above, will fuggeft the advan- 
tages of the fet of harrows here reeommended. 
The fitft is proper for harrowing land that has 
lain long after plowing, as where oats are fowft 
dtt a wint^r-furrow ; and iii general, for harrow- 
ing ftifTland : it pierces deep inta the foil^by k^ 
long teeth, and divides- it minutely. The &(^>nd 
is intended for covering the feed ^ its long teeth' 
lays the feed deeper than the common hairiP^w'bafi 
do ; which is no flight advantage; By placing th<i 
feed confiderably imder the furface, the ybung 
plants are protefted from too much heat \ and 
have fiifficiency of moifture.* At the faide^ime, 
the feed is fo well covered that none of it is«lbft. 
Seed flightly coveted by the common barrowk,' 
wants moifture, and is butnt up by the fun ; be- 
fide, that a proportion of it is left upon the fur- 
fkce uncovered. The third harrow Aipplies what 
may be deficient in the fecond, by fmoothTng the 
iiirface, and covering the feed ntvore accurately. 
The three barrows make the ground finer and 
finer, as heckles do flax ; or, to ufe a diffibt^nt 
comparifon, the firft harrow makes the bed, the 
fecond lays the feed in itj the third fmoc*l|s the 
plothes. Thefe advantages are certain. If any 
pian doubt, let him try the experiment, and he 
^ wii; 
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will find the effed of them in hi$ crops* I can 
fay fp with aifurance from the eKperience of 
many j^ears. They have another advantage not 
inferior to any mentioned ; they mix manure 
with the foil more intimately than can be done by 
cGsmaon harFOWs ; and upon fuch intimate mix- 
ture depends greatly the effed of manure, as (hall 
be explained afterward* To conclude, thefe har- 
rows are contrived to anfwer an eftabliihed prin^ 
ciple in agriculture. That fertility depends great- 
ly on pulverizing the foil, and on an intimate 
mixture of manure with it, whether dung, lime, 
saajl, or any c^her. 

4. THE ROLLER. 

THEjroUer is an inftrument of capital ufe in 
hufbandry, though fcarcely known in ordinary 
pradtce ; and, where introduced, it is commonly 
fo flight as to have very little effed. 

Rollers are of different kinds, (lone, yetling, 
wood. Each of thefe has its advantages, I re- 
commend the lad, conftruded in the following 
manner. Take the body of a tree, fix feet ten 
inches long, the larger the better, made as near 
a perfed cylinder as poflible. Surround this cy- 
linder with three rows of fillies, one row in the 
middle, and one at each end. Line thefe fillies 
with planks of wood equally long with the roller, 
and fo narrow as to ply into a ciircle. Bind them 

D4 fall 
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feft togcthjcr wi^H iron rings, ^etchjvropA fe i^e 
Ijeft, being hard and tlDUgh^/ The i toiler ,tluw 
mQUM(^4f oijght tahavc.adiametc* ctf tiircc feet 
ten i^cho^* It ha« b,. 4wJ)le .p^ir. of^flbafts fbc 
t>yo horfes alireaft, Tl|^ie ar« fufllcicnt ifl Ictrt 
ground : in gro*wd «ot levdi, four Imr&s 11:137 i>e 
lieceffary* The roller without the ihafts i»i^ 
to weigh two hundred :ftoM Dutch; and ihc 
large dimeter makes this great weight eafy ta 
^e drawn* 

With refpeft to the jS^fon for rolling, i^diling 
wheat ui the i^onth of April, ia^aniinportai^iar^ 
tide in loofe foil ; as the winter-rains^ ipr^iSog 
down the foil, leave n^tany roots in ^he air. Bar«^ 
ley ought to be rolled in^mediately after the fe^ 
is fowut J efpcc^ally where grafs- feeds are fown 
with it* Tb^ heft time for roUing a gravelly foil, 
is*a$ fpqn as the mould is fo dry.as to-^artfad 
roUer without clinging to it. A clay foil ctogfe^ 
neither to he tilled, harrow^, no« roUod till the 
field W Rerfefltly dry. , And as rolling: a day^fcil 
is chiefly intended ^QV fmoothing thefurface* ^ 
dry feafon may he patiently w^tqd for„ eve» till 
^he crop be three inches high. There is tl^ 
greater r^ja&n for this pre^ra^tio©, becaufc.nmdi 
^•ain immediately after rollii^ ia apt to cake the 
furfac^ when djpough^ follows^ Qa^s in;,f light 
foil may be rolled immediately aft^r l^e feed i< 
fo wn, unlefs the ground be fp w^t as to cKng to 
^hero^er* |n a clay foilt delay rollin^j till lh% 
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fotivi^g grafs^i^eds ia fan (^^fteld, ib wken tb« ' 
gram is thrte ii|ches Ugh-; tad i>dll»^ iholil4 
immedilitelyfiKaDMdwlia^ Flai( 

PViglit^ to 4>e^Ued imme^dtely afiterr fowifag* 
Tys flioiMiie^er'be n^leded; for it makcs^^ 
feed pufli equaliy^ md prerteftt after-groWth, t^ 
tod eflFcft of ni^riift^ f» vifiWc in tycry Hep of the 
ptoce£i fot dfrffing fla&. The firft yearns a:op of 
ifown graffiti Dtight to be roUbd as e^rly the ntet 
(ittiiig^die ^ound wUi bear the horfes. It fixe^ 
^ the-^oatvptecii^ly as 4h /die cafe of wheat. 
KoUtu^ thef^ondt^dihlrd ct^»in Idofefoil, is 
an afefu} inkk; fihodgh not $3 efiential asirdiing 
theftrftcrap* 

The 9ffc^ of . roliing ptq»erly dfcd, aire fob- 
ftantiai. In.tte fiitft iilace^ it venders a loofe feU 
more ccropai^ and. ibU4 ir which encoontges the 
^wth of piantSy^ hy maStiHg the earth clap clofe 
to every :pai!t '0f »eveiry root. Nor need we be 
a&ud'offeiiGteiirig th^ fc41 too compaiEl^ ftit no 
rdller that ca;ir be drawn tpr two oj: fonr horfes 
will have that eSed. In the next place, tolling 
keeps in the moiftur^j, and hiad^s drought to 
penetrate. Thlseflf^d is of great mbment. lil ^ 
dry feaibn, it may malce the difierence of a goodi* 
crop or BO crop> ^fpecially where the foH is light. 
In tbi^ third place, the rolling grafs-fted^ befide 
the forgoing advantages, ^cilitates the mowiftg 
for 1^7^ Aqd it is to be Hoped, Aat the adran*- 

ta§(? 
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tage of thisrpradice will kad^rmers.to-mow:; 
tb^ci6m alfo, which will increaiethe-qfiaiiiiQr- 
of ft raw, . both' for food and for the danghilL' : 

There h a fmail roller for breaking clods :m 
land intended for barley. The common Way is, 
to break clods widi a.maU^ wliich.requires^ mdJ* 
ny hands, and i« a laborious work. This*i!oneri 
jferforms the work more effedually, and at much ' 
Icfeexpehce: let a harrjowing prcade, which.; 
will break the clods a little v^d after lying/a i 
^y, or a day dnd -half to diry,^ this roller wi^ 
diilblve them into powden This, faoweirer^ do^t 
notfuperfede the ufe of the great trollec a^rkll. 
the other articles. areifiniih^d; in ord^ toimake* 
the foil compact, and to keep out theifimuner-r 
dvQASght* A ftone .roller £6ur feet lodg,; and fif- 
teen iisches diameter, drawn by <M»r.hoirfe,is^fuf-t 
ficient to break clod& that are dsifily di^olvcd byf 
preflure. The ufe of this- roller ill ; preparing 
ground for barley is gaining ground daily, even 
among ordinary tenants, who^have become fen^. 
fible both of the eipence and toil of ufing wood- 
en mells. But in a clay foil, the clods are fbme* 
times too firm, br too tough, to .be fubdued by fo' 
light a machine. In that cafe, a rolki^ of the fame 
fiie, but of a different conftruftion, is neceffary. 
It ought to be furrounded with circles of iron, 
fix inches afunder, and feven inches deep ; which 
will cut the moft ftubbom clods, and reduce them 
to powder. Let^iot this inftrumentbe confider- 

ed 
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ed as 9 finicttl refinement. In Wftiff clay, it toAy < 
make the difierence of a pleiitiful 6v Ibaiity cn>p/ 



5. THE FANNER. 

si.' , • T 

This inftrument for winnoiving com was tn^ 
trodueed into Scotland not many years ago* Fori^ ♦ 
merly wind being our only refoolrcey the winnow- 
ing of com was no lef&precatrioas than the grinds 
ing It at a windmill : peopk ^^^en were redu- 
ded to famine in themidft of plenty. There wto 
another bad effeA : it was necefihry to plac^ a 
bam open t6 the weft wind, howe^r irregular or 
inidonvenient the fituation might be with regard 
to Ac* other buildings. But it is needlefs to be 
particular upon that ufeful inftrument \ beciufe 
ei^ry farmer confiders it now as no left eflential 
thfen a' plough or a harrow. 



C H A P. H. 

^ Farm Cattle and Carriages, 

I. FARM -HORSES. 

A Horse fit for a waggon, cart, or plough^ 
ought to be ftrong, compadl, and about 
fifteen hands high. A carter or a ploughman 
camiot perform the iame work with horfes of lefs 

fize; 
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SfUi i hy which tbere i$ a co^Biderabk lofv 9S 
lie is paid b^ the year, not hy the quantity of 
work he performs* Great attention ought to be 
giifen to the breaking a &nn-horfe : good educa- 
tion will make him tradable and obedient to the 
voice, without necfiffity of applying th^ whip ; 
the fbrmer awkea the whole team move at once : 
the latter moves th» borfe only tbsA feel^ it. 

We ftop a little to confider the difadTf^nt^i^ of 
fnsH and Ul^fed borfi^, comnion in -S^o^^d* 
Two ftoiit hcHrfes in » plough will mfik^ %^ do^ 
a fnnrow as Smv of what ^re icOfmnouly ufed ; 
and yet the fiuroei are lefs e9(p«^ve hojth in 
price and maintenance* A ge^tleppai^L cannot do 
better for his own intereft, than to, jwropaote a 
good breed -of &nn-hc«*fe8 : twftgpj[>d hfirfw will 
be a ftviug of L, 8 Sterling yearly, that is ^%m 
padded by ufing four weak hpi^fes. . I ihall men- 
tion only the carriage of lime. One fervant 
fills his cart with a hundred ftone, which two 
good horfes can pull witheafe. Another lays but 
the half upon his cart, beqaufe his two weak 
horfes are able for no niore. This is a doubly 
lofs to the mailer : he gets lei$ work, not froqi^ 
tihe bories <mly, but alio from the. fenraqti 

There is not in agriculture aojiotlMciiopvafw, 
fd^ ^b^ equstls the \ifing ^«^n (nftea4 oC hatSgis^ 
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they are equally tradable ; sUid tHey ate purctuii* 
fed and inaintakted at tnixth left expence. Ms 
tfiis improvement is obvioas to the mesmell capft» 
city, one might expeA to fte eftny farmer gtee^ 
dily embtacing it, ^ hd Would a feaft after bt* 
ing fami(hed< Tet few ftir. Hcrw h tMs ta fas 
accounted for ? Men are led in chains by cuftom; 
and fettered eten againft their intereft. '* Aikl 
** why fhould we pretend to bo wifer than our 
^ fathers?^* they will fay raodeftly, or rather 
obftinately. * 

What warms me upon this fubjeO, is the gteaft 
eonfumption of oats by work-horfes, which would 
be totally faved by ufing oxen only. Did our 
^wn produdl fumilh this confumption, it were 
left to be regretted j but it is gricrou^ to be re^ 
idiiced to the «ceffity of importing antiually wA 
^antities of oats ; all of which would be fared 
hy employing oieli only in a farm* Nor is th» 
iSl that would be faved^as fhall be mentioned by 
ittid by. 

But that X may not be a^cufed of declaiming 
ti^ithout foundation, I am willing to ^nter into ^ 
candid comparifon between hoifes and o^i^n as 
employed in a farm. I begin with affirming^ 
that an ox is as tradable as a horfe, and as eafily 
trained to a plough or a cart I have feen a 
couple of them in a plough going as fweetly with- 
out a driver as a couple of horfes j dire&ed by 
the voice alone without a rein. Oxen befide are 
freferabie for a fteady draught, as they alwayt 

pidl' 
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, pull to their flrepgth, without ever fliiKjhipg; 

. horfes, on the contrary, aire apt to ftop when thef 
meet with ttne:(po€ted reflftance. As oxen have 
lefs air and fpirit in moviflng than horfes, their nio^ 
tion is concluded to be fiower. They are lefk ex- 
pieditiotis^ it is true, in galloping, or perhaps in 
trotting; but as farm- work is* performed by ftq^i- 
ping, let the ftep of a horie and of an ox be oom- 
pared, and the latter will be found not inferior, 
efpecially where an ox is harnafled like a horfe. 
Colonel Pool in Derbyfhire plows as much 

.ground with three* oxen, as the neighbouring 
farmers do with four or five horfes. In fummer 
they eat nothing but grafs : in winter they have 
hay or turnip when much wrought ; ftraw only 
when wrought moderately. About Bawtry, iu 

•Yorkfliire, four oxen in a pl<High do as much 
work as the fame number of good horfes. In fe- 

.veral parts of Kent, an acre daily is' plowed with 
a team of oxen, fometimes a quarter more. Near 
Beaconsfield, Mr Burke plows an acre in a day 
with four oxen ; and his neighbours, do no more 

.with four horfes. In the road from Leeds to 
Wetherby, I faw a loaded cart drawn by two 
ftout horfes and a bull, all in a line, the bull in 
the middle. That draught was not flower than 
thofe before, and after in the fame road. And 
furely the bull would not have been added had 
he retarded the horfes *• 

Hitherto 

* Fleta« an 6ld £ng^ih law-book, fuppofed to have f>f en 
written in the reign of Henry the Firft. From the jfecond 

book, 
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Hitherto the comparifon holds pretty equal,, 
la ^ne article o&eti ar^ clearly preferable. ThaJr 
dung makes excellent manure; and by that 
means they always improve the pafture. Horfe- 
dung, on the contrary, bums where it fells, and 
hurts the pafture. Horfe-dung from the liable 
has a greater tendency to bum than to rot ; and 
to make it u&fiil, it requires to be carefully mix- 
ed with cooler materials. 

But the chief advantage of oxen comes under 
the article of favings, which branch out into 
many particulars. In the firft place, the price 
of a horfe fit for labour doubles that of an ox. 
An ox worth feven pounds,. wUl perform as 
much folid work as a horfe worth fourteen. 
This is an important article : the labouring cattle 
are the mod expenfive part of a &rm ftock ; and 
it is that expcncc which keeps back from farm- 
ing many men whofe (kill and induftry would 
affioord them a comfortable living. In that view, 
it is greatly the intereft of landlords to promote 
oxen, as they tend to multiply candidates for a 

farm; 

book, ch. 73. It appears that oxen were, at that time, com- 
monly uCed in huibandry work. The author holds, i^. 
that two oxen and two horfes will plow as much in a day 
us four hories. 2</, That in heavy land oxen make a 
fironger draught. 34 That a horfe requires the iixtli pjirt 
of a bufliel of oats every day •, but that for a whole week 
an ox requires but three one>half meafures of oats, of which 
ten make a bulhcl. In the lajl place, that an old horfe is 
of no valiie but for his ikin ; but that an ox, after being 
paft kboar, will give a good price when made fat. 



Digitized by 



Googk 
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tuoity for a piiiopier choice^ but mifes ewvy &i;i)i 
toitsjuil ¥alue. I 

As an ox i( cheaper than a hoiliisi ^ heUfied 
cheaper in proportion* He requires no com, 
and he works to per&dion upon cat grti& in 
fummer, and upon hay in winter. He does well 
even upon oat^ftraw. Thus by ufing oxeo^ a far- 
mer can make money of hi& whole crop of oats^ 
except what is HeceflaTy for maidtenance of his 
femily. The bulk of that prodad,. on the con- 
trary, is cdnfumed by £irm-hories. Even in thd 
Garfe of Gowry^ the Codfumptioa of oats on farm* 
horfes is (b great, that at Perth and Dundee^ 
there are annually imported between four and five 
thouland bolls of oat*meaL 

A horie is liable to many difta&s that an ox 
. is free from. If he haj^n to tutn lame, to 
which he is fubjefted from many accideiUs, he is 
rendered ufeleis. An ox may always be turn- 
ed to account } for if difabled from work, he can 
be fittted for the 0iamldesy and fold for mdre than 
was paid for him. 

A horfe commonly turns ufelefs for work in 
ten years; and the ftoek of horfes muft be re- 
newed every ten years at a iiiedium, which is a 
deep article of cjLpedCe to the farmer. Oxen 
laft for ever J or Which coines to the fame, they 
can be fold to the butcher when paft the vigouf 
of work, and their price will be more than fuf* 
ficient to put young oxen in their ftead^ 

. Horfes 
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;j Hoffei require inx>jre attendance th^n oxen : 

.they muift be curried, combed, and rubbed 
down. Let oxen have their proper quantity of 
food, and the^ require no other care, it is fuf- 
ficieot employment for a man to manage fout 
or five horfes : he will manage with equail eafe 
double thife number of oxen. 
The flioeing of horfes is no inconfiderable ar- 

. tide. The expence of flioeing oxen is a mere 
trifle*. . 

Thefe feveral articles of faving are fummed up 
ia a following table, and are very ccttifiderable. 
This fum ought to go wholly to the landlord as 
additional rent. The tenant hs^ no claim for any 
fhare ; becaufe after paying that additional rent, • 
he has as much profit as he had formerly when 

* he wrought with horfes. 

By this mode of huibandry, the advantage to 

t the landlord is great ; and to the kingdotn much 
grcatci:. by (aving the importation of an immenfe 
quantity of oats. But the advantage of oxen is 
fiill more extenfive : it reaches every manufadu- 
rer, and indeed the whole people. There muft 
be a. great increafe of oxen to anfwer the pur- 
pofes of farming : every one of thefe, after their 

.prime i^ over, goes to the fliamblcs: the nbarkets 

r E • ajTe 

♦ Atiother fignal adyantage of ufiog oxen in hufbaridry, 

Ifif, that, by the cheapnefs of beef, it will be a more frugal 

&od 4k>liie law people t^ian meal. The confeqaence wiU 

be to increafe the quantity of p<i(lure whi^h loeliorates land, 

and toxliniinifli the quantity of corn which exhaufts it. 
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are filled with beef, which not onJy lowers the 
price of beef, but of leather and tallow. The 
favings upon thefe articles would bring down 
the wages of our mafiufafturers, and confequent- 
ly the price of our manufaftures in a foreign 
market; not to mention that cheap manufadlures 
at home tend alfo to Ibwer wages. 

People differ in the manner of yoking oxen. 
In fome places they are yoked by the tip of the 
horn ; in fome by the root. Thefe modes are 
vifibly inconvenient. When an ox draws by the 
Ihoulder like a horfe, his head is free, and his 
motion natural. When yoked by the horns, he 
lowers his head to the line of the draught: his 
pofture is conftrained, and his ftep Ihort. His 
neck indeed is ftrong, but his ftioulder is a betr- 
X^x fulcrum for the draught. To yoke an ox by 
the (boulder, his harnefs ought to be the fame 
, With tha^ of a horfe. The only difference is, 
that as his horns hinder the collar from being 
flipped over his head, it mufl be open below, and 
Ijuckled after it is on. The advantage of yoking 
an ox by the fhoulder was known even in the 
time of Columella; who fays; that fattening the 
yoke to their horns is rejeded by almoft aU who 
have written direftions for hulbandmen ; for the 
cattle can exert greater efforts with the breaft 
than with the horns. Book 2. chap. 2. 

When the advantages of oxen for draught are 
fo great, it cannot but appear ftrange, that in 
Britain oxen have almoft totally been laid afide. 

Amoijg 
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Among the ancients, we readof *no beafts for 
draught but oxen. It was fo in Greece, as early 
as the days of Hefiod ; and it was fo everywhere^ 
The Dutch at the Cape of Good Hope plow 
with oxen, and exercife them early to a quick 
pace, fo as to equal horfes in the Waggon, as well 
as in the plough. They are ufed in the Eaft In- 
dies for carrying burdens ; and they are fitter 
even than horfes for that fervice^ the back of ai^ 
ox being convex, and confequently more able to 
fupport a weight than that of a horfe. All that 
is tieceflary in the furniture for the back, is a bit 
of wood or ftifF leather, to prevent the load from 
falling down upon the neck. The only caufe I 
can affign for preferring horfes, are bad roads, 
which were u^niverfal in Britai;i till lately. Being • 
irapradicable for carts during winter, the farmer 
carried his corn to market on horfeback. A pro- 
per furniture for the back of an ox was not. 
thought of, though an eafy invention. And 
horfes being thought neceflary for carrying bur- 
dens, they were employed inftead of oxen in 
every work : if employed at all, they are too ex- 
p«nfive ever to be fufFei:ed to be idle. Another 
c;ircumftance contributed. Becaufe oxen require 
1J0 corn, it is commonly imagined that they fcarce 
require any food. They are put off during win- 
ter with dry draw, which after the turn of the 
year affords very little nouriihment. They be- 
come too weak for working ; and yet, inftead of 
bettering tl^eir tood, it is vainly thought that 
E 2 multiplying 
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multiplying fheir number will anfwer ; and thus 
may be feen in feveral places yoked in a plough^ 
ten or twelv^e weak animals that can fcarce fup- 
port their own weight. We are now provided 
with good roads every where ; and there i-a no 
longer the pretext of bad roads for preferring 
horfes. Corn is now carried to market in carts, 
for which oxen are no lefs proper than horfes. 
And it is hoped^ that farmers will «t laft break 
through a bad cuftom, and open their eyes ta 
their own intereft. Nothing is more deeply 
their intereft .than to lay afide horfes totally in 
farm-operations, and to employ oxen. The 
tackfman profits firft ; but does not the landlord! 
gain more, by enabling bis tenants in new leafe* 
to pay a higher rent ? Why then (hould gentle- 
men loiter, while, they can fo eafily advance 
their rent without oppreffing their tenants ? Why 
do they not encourage their tenants by example 
and precept, to follow a cnode that i& equally be- 
neficial to th^mfelves and to their country ? It 
will be hafd indeed, if a fingle tenant cannot be: 
found to fee his intereft : if a landlord can pre- 
vail but upon one or two of his tenants to take 
the lead, the reft will naturally follow. At any 
rate, he can force them to their i own good, by 
prohibiting horfes in every new leafe. It is a 
ftrange fort of ambition' that moves gentlemen 
to fpend their eftates in the Houfe of Commons, 
where moft of them are mere mutes, inftead of 

ferving: 
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I ferving their country and themfelves at home, 

' which is genuine patriotifm *. 
. As computation is the touchftone of profit and 
!ofs, two computations are fubjoined ; one to fa- 
tisfy the farmer of the fum he will fave by em- 
ploying oxen inftead of horfes; and one to Ihew 
what benefit will accrue to the public by the 
change. To fet the firft computation in a clear 
light, and to avoid fradions, I make the fuppo- 
iition, that a horfe put to work at the age of five 
may endure hard work for twelve yeats, which 
is a large allowance beyond the truth. An ox 
is put to work at the age of four, and at feven is 
in his prime, which is the proper time to feed 
for the fhambles. The computation according. 
ly is framed upon a revolution of twelve years ; 
during which period oxen are four times chan- 
ged without any change of horfes. At the end 
pf the period, both muft be changed ; and a new 
revolution goes on as before. 

E3 TABLE, 

♦ Cohlinellay B. 2. ch. 1. advifes the ploughman to give 
his oxen a litde reft at the end of iycrj ridge^ •' But, fays 
" he, a longer ridge than one hundred and twenty feet is 
** hurtful to the cattle, by fatiguing them more than they 
" ought to be." Oxen are more fatigued with heat than 
horfes ; which appears even in this cold country daring the 
heat of fummer. Yet in the hotteft countries oxen are pre- 
ferred for labour ; how much more in a cold country like 
Scotland? A yoke of oxen among the old Romans common- 
ly plowed ^Jugerum in a day, which is nearly equal to two- 
thirds of an Englifli acre ; two Englilh acres making about 

three 
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TAiLEf Jhewingbow much a Farmer faves by 
employing Oxen injlead of Horfes. 

A horfe of 5 year^ old is pur- l. s. 4. u ». d. 

chafed or valued at, - 1500 

To grazing ditto 24 weeks, at 

as. id.^^rweek, - 2 10 p 

To corn in winter 15 weeks, 

2 pecks per week, ^t 8 d. 

per peck, - - ; o p 

To corn in fprijig 13 weeks, 

4 pecks />^r weeks, ^t i6d» 

/^(frpeck, - . ? 3 4 

To Ihoeing and farrying one 

year, • - - o 12 6 

To infurance againft lamenefs 

^nd death, - - 976 

». 
One yearns maintenance, 6134 

Twelve years nniaintenance, -. -So o o 



Tbtal amount of the firft coft, dnd 

12 years maintenance, • - 95 o o 

The hprfe unfit for hard lahour may be 

fold for, , - - -300 



The expence of one horfe at the end of 
twelve years, - - - 92 o o 

The 

threejugerti. Our Sazon ancellors had their bovata terra or 
" ox-gang," which was fifteen acres ; fix of which made ^ 
jplgilgt^-lan^i tiins^ as m^ch as fix oxen can plow i^ a yea^. 
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The expence of an Ox twelve years. 

L. s. d. L. s. d* 

An Ox* 4 years old purcha- 

fedat - - 5 10 o 

To grazing 24 weeks, at i s. 

6 d, per week - i j6 o 

To ftioeing and ferrying one 

year - - 046 

To infurahce againft acciden- 
tal death - . 026 



Amount of one year's main- 
tenance - 230 
Maintenance for 3 years ^ ■— — 6 9^0 



Coft and maintenencA - li 19 o 

Deduce the price he can be fold at 7 10 o 



Total coft at the end of 3 years 4 90 



Total coft at the end of 12 years - 17 16 o 

Suhtrad: this fum from the expence 

of a horfe during the fame time, 92 o o 



The balance againft the horfe is 74 4 ^ 

E 4 By 

* An ox light-made, snd of a middle fize^ is of all the fit^ 
teft for the plough ^ and, in many places of Scotland, fuch an 

ox 
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By this table it appears^ that the yearly ex- 
pence of a farm-horfe exceeds that oF an ox in 
the fum of L. 6 : 3 : 8. Now, fuppofing four 
horfes neceflary to a farm of loo acres, rent L.50 
yearly, four good oxen well fed will perform the 
fame work ; and therefore, the ufing the latter 
inftead of the former, will be an annual faring of 
L. 24: 14:8, very near the half of the rent. 
And what will raife it above half of th rent, is 
the intereft of the money laid out, which is con^ 
fiderably higher upon the horfe than uppn the 
ox ; but which is omitted in the foregoing table, 
to avoid an intricate calculation. 

There is beGde an article that preponderates 
greatly for. the ox. His dung enriches the 
ground on which he paftures. Horle-dung, on 
^e pontrary, is hurtful. Thi% is an article of 
great importance, ... 

AT. B./The hay or ftraw confumed by the 
horfe in winter is pot lefs than that confuoied by ' 
the ox ; and therefore that article is left out 
^ith refpeft to botl^. , : 

Csnrputatian 

ox may be purchafed under fix pounds. But an ox reared 
ifi a rich foil, and that get? plenty of food, will at the fao^e 
age draw a much higher price ; and, accordingly, compu- 
ting the profit of rearing horned cattle, I haye dated th^ 
value at feyen pounds. 



Digitized by VjOO^IC 



Ch.II.2* Farm Cattle and Carriages. 4! 



Computation of the yearly quantity of Oats con^ 
fumed in Scotland by tabouring^ Horfes. 

For repairing the highwajrs in Eaft Lothian, 
each farm that is managed with a fingle plough 
is rated at a certain fum ; and there are in the 
county computed to be i'331'fuch farms. In e- 
very plough four horfes are employed ; and many 
farmers employ additional horfes for harrowing, 
&c. ; but fuppofing only four, the number of 
farm-horfes will be 5324. According to the pre- 
ceding table, the yearly quantity of corn confu- 
med by a horfe is 5 bolls 2 pecks ; confequently 
the amount of the corn confumed annually is 
^7,285-1 bolls ; which, computed at 12 s. a boll, 
a moderate price, ^moui^s to the fum of 
L. 16,371, 6 s, Sterling. 

Reckoning the horfes employed in all the other 
corn-counties in Scotland, their number will be 
at lead fifteen times as many as what are employed 
in Eaft Lothian. Therefore, to find out-the value 
of the oats confumed yearly in Scotland by work- 
horfes, multiply the faid fum of L. 16,371, 6 s. 
Sterling by 16, which is L. 261,940, 16s.; an 
immenfe fum that would be faved to this na- 
tion by employing oxen in agriculture inftead of 
horfes. In one of Young's tours there are com- 
puted to be in England 684,401 draught cattle, 
of which the horfes muft amount at leaft to 

68o,coo ; 
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680,000 ; each of which may be reckoned to 
confume fix bolltf of oats yearly. And reckon- 
ing a boll of oats at twelve Ihillings, the value of 
6ats cojofumed will amount. to L. 2,448,000 ; all 
of which may be faved by employing oxen. 

If I cannot prevail upon farmers to mind their 
own intereft by employing oxen inftead of horfes^ 
I (hall at lead make them blulh, by copaparing 
them with farmers no lefe obftinate in another 
particular. A fiirmer was brought from Norfolk 
to the neighbourhood of Axminfter, who being 
difgufted at the huibandry pradifed there, com- 
menced a better plan. His firfl attempt was to 
make turnip a regular crop in rotation, and tq 
boe them twice in the Norfol}c manner. He met 
with many obftrudions from perverfenefs aqd 
awkwardnefs in his fervants ; but by pcrfeverance, 
and working with thena himfelf, he has prevailed.. 
He now for many years has had exceeding good 
crops ; which at the fame time have improved 
the fucceeding crops of barley. Of thefe fads his 
neighbours have been witnefles near twenty 
years ; and yet not one of them has followed his 
example. Can there be a ftronger inftance of 
prejudice, or rather ftupidity ? 

3. BREEDING HORSES AND HORNED CATTLE. 

In good huibandry, the greatefl: profit that can 
be made of grafs is the breeding borfes for fale. 

The 
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The profit will appear from the following table : 

The ftallion, - . L. o 15 o 

Summer- grafs for the mare and foal, 2 o o 

Expence of the foal the firft winter, 115 o 

Summer-grafs fecond year, - 150 

Winter-grafs, - - o 15 o 

Summer-grafs third year, - - 1 10 o 

Winter-grafs,- - • . o 15 o 

Summer-grafs fourth year, , - i 15 o 

Winter-grafs with corn, - i 10 o 



Total expence, 
Being now riling five years old, his 
value. - - 



Total expence, L. 12 o o 
ig five years old, his 
value, - - - 16 o o 



Clear profit, L. 4 00 

A young horfe after the firft winter need not 

be houfed till the fourth winter, provided he 

have a fhed to fly into in a ftorm, with a little 

hay or ftraw. 

It is ftill more profitable to buy young horfes 
three years old, and at five to difpofe of them, 
or work them in the fkrm. 

A horfe is a great eater. In common outfield- 
grafs, it will take two acres for his fummer-pa- 
fture. And even where ground has been laid 
out with grafs-feeds, it will take an acre and a 
half after the fixth or feventh year. 

The 
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The breeding of horned catde is alfo profitable, 
and has a peculiar advantage, namely, that a beaft 
bred on a farm thrives always beft there. The 
profit appears from the following table : 

For the bull, - • L. o 2 6 

For milk during fummer, - 100 

For wintering, * - 0100 

Summer-grafs fecond year, - • o 16 o 

Winter- food, - - o id o 

Summer-grafs third year, . - - 140 

Winter- food, - - o 15 o 



Total expense, L. 4 17 6 
A young bullock entering his fourth 
year, will fell for - ^ - 700 

Clear profit, L. 2 2 6 



4. WHEEL-CARRIAGES. 

4. Wheel-carriages for a farm are, waggons 
drawn by four horfes ; carts by one, two, or 
three horfes ; . carts drawn by oxen in yokes, 
termed in Scotland coups ; and a cart with three 
wheels by one horfe. Till lately our farmers 
hftd np wheel- carriages ; and to this day they 
are not univerfal. 

Whatever ftrength a hprfe may have, yet the 
wtsight he can draw is determined by his own 

weight: 
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weight : in drawng there is a certain weight 
that he cannot exceed without being raifed off 
the ground ; and therefore, to enable him to 
exert his whole ftrength, foiiie weight ought to 
be laid on his back. Nothing is more common 
than to fee a carter mount the fliaft-horfe, when 
hard firained in drawing up hill. He imagines 
that he has the horfe more under command j 
but the true reafbn is, that the horfe draws more 
by having weight on his back. In the ordinary 
way of yoking two horfes in a line; the fhaft- 
horfe, who is burdened with part of the weight 
of the cart, draws much more than the other 
horfe can do. 

I have taken fome pains to know what can be^ 
drawn in a cart without draining the horfes ; 
but I find no uniformity. Two horfes in a cart, 
yoked in a line, ufually draw, from Borrowftoun- 
nefs to Glafgow, three thoufand weight. From 
Stirling to Glafgow they draw but twenty-four 
hundred weight. Alexander Monteith, a carter 
in the neighbourhood of Carron, has, with two 
horfes, repeatedly drawn from Banton, in the 
parifh of Kilfyth, to Carron, four thoufand four 
hundred weight, each hundred weight cohfifting 
of one hundred and twenty ppunds Avoirdupois. 
He commonly draws thirty-feven or thirty-eight 
hundred weight. The carts between Borrow- 
ftounnefs and Glafgow carry from ten to fifteen 
hundred weight with a fingle horfe. And with the 

fame 
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fame draught they carry about Edinburgh twelve 
hundred weight of coals. They carried formerly 
•no more but that wefght with two horfes yoked 
in a line. Mr Orr of Barrowfield, for carrying 
his coals to market, ufes fingle-horfe carts with 
wheels fix feet high. Every cart carries eafily 
twenty-two hundred weight to the place of im- 
loading, which is diftant from the coal-pit about 
two Englifh miles ; and this is done fix times 
every day. The inequality of thefe weights 
(hows the inaccuracy of carters, who have not 
come to any precife knowledge of what hqrfes 
can perform in a cart. In the mean time,, till 
more exaft experiments be made, we fliali takie 
a middle rate, which is the three thoufand 
weight drawn by two horfes from Borrowftoun- 
nefe to Glafgow, the half of which for a fingle 
horfe is fifteen hundred weight ; though, confi- 
dering the weight that lies upon the back of a 
fingle horfe in a cart, his part of the draught 
may be well computed at fixteen hundred 
weight. 

This leads to a comparifon between a waggon 
and fingle-horfe carts of the ordinary make. To 
keep within bounds, we may fairly take it for 
granted, that in a well conftruded cart, a fingle 
horfe of moderate fize will command fourteen 
hundred weight ; cohfequently that fix horfes in 
fix carts will draw eight thoufand four hundred 
weight. Let us now fee what is drawn in a wag- 
gon with fix horfes. The ordinary weight in 

this 
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this country is four tons, or eight thoufand 
weight ; and I am informed it is the fame about 
London. At that rate, fix horfes in fix ordina- 
ry carts, draw four hundred .weight more than 
fix horfes in a waggon. I fuppofe that the 
weight of the fix carts will be at leaft equal to 
that of a waggon. At the fame time, in a turn- 
pike«roady a man and a boy are fufficient to ma^^ 
nage the former as well as the latter. 

But, to carry on the comparifon, fmall carts 
have another advantage, which is, that they ad- 
mit high wheels ; and it is eafy to adjuft the 
wheels to the hei^t of the horfe, by making the 
axle go through the middle of the cart, or higher 
if necefiary, to make the horfe draw horizontally. 
It is^a great eafe to the horfe to make the axk go 
through the centre of gravity ; for by that means 
the weight on the horfe's back is the fame going 
up-hill or down-hill. A waggon carying four or 
five tons is- incapable of that improvement ; for 
high wheels able to fupport fnch a weight, would 
require a ftrength of timber that would be into- 
lerable, efpecially in going up-hill. Here appears, 
in a . confpicuous light, the advantage of fingle 
carts with high wheels above a waggon. Upon 
Mr Orr^s pradice, I take it for granted, that 
with , wheels fix feet high, a fingle horfe will 
carry eafily twenty-two hundred weight for a 
whole feafon. But let jus ftate only two thou- 
fand weight, or a fingle ton, is not the conclii- 
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fion fair, that in fuch carts fix horfcs, .will draw 
athird more than ia a waggon ? 

But to be moi^ particular, two loaded carts 
with wheels as high as the hind wheels of a wag* 
gon, will be eafier drawn by three horfes in each, 
than the fame load in a waggon with fix horfes. 
The advantage of the waggon is, that the fli^ft- 
horfe has nothing to bear. On the other hand, 
the lateral fliake from rough ground, fo feverc 
in the waggon, is divided between two horfes in 
two carts. Here both, have their advantages 
and dilad vantages. To give the advantage of 
the waggon without the lateral fliake, let fix 
fingle-horfe carts be ufed inftead of a waggon, 
with the body below the axle and hung upon it 
fo as to play freely. The difadvantage of twelve 
wheels inftead of four, wuU be more than ba- 
lanced by relieving the horfes from the oppref- 
fion of weight and from the lateral fliake ; and 
their ftrength will be entirely applied to pul- 
ling. At any rate, fix fingle carts will draw 
more than is allowed to a waggon, by the late 
a6t of Parliament ; which is no more but four 
tons befide the weight of the waggon. 

Thus, Gngle-horfe carts are clearly preferabie 
to a waggon with refped to the burden they can 
carry ; and they are ftill more preferable with re* 
fpcft to the highways. • A turnpike-road would 
be eafily made, and more eafily fupported, were 
none but fingle-horfe* carts admitted^ or were the 
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toll doubled or tripled upon waggons. This fpe- 
culation merits the mod ferious attention of the 
legiflature. To preferve turnpike- roads in per- 
fed: order, a Angle ad of parliament would be 
fufficient. The Irifli have taken the lead in this 
important article. We ought to follow without 
a moment's delay. 

The proportion that ought to be laid on a 
horfe's fhoulders to have the greateft command 
of the draught, remains to be afcertained by ex- 
periments. But 1 guefs, that a horfe who can 
draw fourteen hundred weight without any load 
on his back, will with equal eafe draw fixteen 
hundred, by laying on his back five or fix ftone 
of that weight. 

A wheel-carriage is a great faving to the farm- 
er, much greater than in a curfery view will be 
imagined. A cart with two horfes carries five 
bolls of fhell-lime, wheat meafure. I talk of or- 
dinary carts with two horfes in a line ; for two 
horfes abreaft in (bafts will carry much more. 
Six horfes commonly are ufed for carrying the 
fame quantity on their backs. To the former 
one man is fufficient ; to the latter, one to every 
two horfes. Now, fuppofing a man and a cart 
with two horfes, to be hired for three (hillings a- 
day, the expence of the lime on horfeback is nine 
(hillings; in a cart, no more but three. Here is 
a faving of fix (hillings upon every five bolls. 
And fuppofing forty-eight cart-loads of lime to 
F be 
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be led in a fummer, which is a moderate com- 
putation even in a farm that employs but a 
iingle plough, the faving amounts to L» 14, 8s» 
which alone is fufficient to convert a loiing farm 
into a profitable one. I have been a witnefs to 
the carrying on horfeback 700 loads of coils; a 
nfian to every two horfes; the expence of which 
amounts to L. 52, lo s. fuppofing a man to be 
hired at eight pence a-day, and a horfe at four- 
teen pence. That quantity can be carried in 
carts with two horfes for L.2i : 2 : ix. The 
fame calculation is applicable to grain. A cart 
with two horfes will carry to market fix bolls of 
barley, which, when carried on horfeback, re- 
quire fix horfes. A fingle plough in tolerable 
foil, well cultivated, will afford for fale a hundred 
boUs of grain, .which carried in carts makes a 
faviog of L. 4 Sterling. 

> The ufe of a three-wheeled cart drawn by a 
fingle horfe, is to remove earth, or to carry ma- 
nure to a near field. One horfe fervcs two of 
thefe carts : when he returns' after unloading^ 
the other is ready filled. But this work is fo fe- 
vere for a fingle horfe, that the field ought to be 
finooth and level j or inclining downward, which 
is ftill better. 

I fliall only add upon this head, that the facks 
commonly ufed in Scotland for corn are too 
large. In England fmall facks are ufed, .which 
one man can eafily load or unload. 

CHAP. 
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CHAP. III. 

• FAR M-0 F F I C E S. 

*TN this country there arc few traces of fkill or 
X contrivance in farm-houfes j no regard to a 
centric fituation, nor to a dry fpot, nor to venti- 
lation. Our farm-offices are fet down draggling 
and cohfufed as if by accident ; here a bam, 
there a ftable. Imperfedion in form is more ex- 
cufable, there being few good examples to copy 
from : every where cow-houfes fp awkwardly 
formed, that they cannot be cleaned till* the cat- 
tle be turned to the door ; and fo ftrait that they 
muft dung upon each other. And laftly, after 
all the labours of the year, no place contrived 
for keeping corns dry. 

Though to a ftack-yard drynefs of fituation 
and free ventilation are eflential; yet fo little are 
thefe circumftances regarded, that it is always 
adjacent to the dwelling-houfe, whether the fpot 
lye wet or dry. It is at the' fame time carefully 
furrounded with trees, as if to prevent ventila- 
tion; and as if water dropping from the branches 
on the ftacks were falutary to them. 

A kitchen-garden is of importance to a farm, 
as will appear afterward. There is indeed air- 
ways the name of a kitchen-garden, but very 
little of the reality. The chief attention is to 
F 2 furround 
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furround it with trees ; and yet the neceflary ef- 
fe6l of excluding free air, is to dwarf the plants, 
and to give them a bad tafte. 

It feems to be the opinion of our farmers, that 
a dunghill cannot be too moift ; for it is com- 
monly put in a hole, and confequently furround- 
. td with water : the richeft parts are imbibed by 
the water, and both evaporate together, leaving 
the dunghill little better than a caput mortuum^ 
Water at the feme time, above a very moderate 
proportion, is far from contributing to putrefac- 
tion. I have feen a fheaf of draw, after lying fix 
hiotiths in water, fo tough as to be fit for making 
ropes. 

The foregoing defe6ls are but imperfeftly re- 
medied in the latcft cohftruikions. The form 
moft in requeft is three fides of a fquare ; the 
houfes for the farm-cattle on the eaft, the bam 
on the Weft, and flieds on the north, the dung- 
hill occupying the middle of the fquare. The 
ftables are too far from the bam ; the dung lies 
fcattered, and trodden upon by the cattle ; and 
the expence of roofing is great. 

Thefe particulars are mentioned as an intro- 
dudtion to the following plan ; preferable upon 
two accounts ; firft^ as lefs expenfive ; and, next, 
as more convenient. The plan is, to ered a 
houfe of two ftories, the under ftory for a ftable, 
and the upper for a barn. The door of the fl^le 
fronts the eaft j that of the bam the weft, having 
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a ftalr that leads up to it. The ftack-yard joins 
the barn, with free air to the north, weft, and 
fouth. Round this building are (beds for cattle 
laid to the walls, with rpofs floping from the 
eafing. The (beds Ihould be twelve feet wide, 
fufficient for the fizQ of any farm beaft ; and the 
outward wall may be feven feet high or fo. Therp 
is place for fix fheds, one on each gable, and two 
on each fide- wall, leaving an interval for the 
doors of the barn and ftable. 

There will be found a great faving in this plan, 
compared with the other mentioned. To form a 
juft comparifon, they ought to be equally capa- 
cious ; the two barns ought to be of the fame 
fize, and there ought to be room for the fame 
number of cattle. The expence of each is an- 
nexed ; and the faving on the plan reconunend- 
ed is no lefs than L. 94 12:2 Sterling. This 
is an important article to every gentleman who 
poflefles an eftate in a gorn-country ; for no ar- 
ticle is heavier than the building farm-houfes. 
Next as to convenience. In the ordinary form, 
where the barn is on the one fide of a court, and 
the ftables on the oppofite fide, the time confu- 
med in carrying ftraw to the cattle is almoft en- 
tirely faved in the plan propofed j there being 
holes in the barn-floor over every ftall, covered 
with a moveable board, through which fliraw is 
let down to the cattle ; which abridges greatly 
the labour of the ploughman and carter^ At the 

F 3 fame 
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fame time, to leave fuch work to fervants with- 
out any check, is often made a fcreen for idle- 
nefs. With refped to threfhing, a timber-floor 
has great elafticity ; and I am made certain from 
experience, that a third part more may be threfh- 
cd on it than on an earthen floor, which has no 
elafticity. Further, the frequent fweeping of an 
earthen floor raifes the finer parts of the earth, 
which mix with the grain : this is totally prevent- 
ed in cleaning corn upon a timber-floor. Add, 
that the dampnefs of an earthen floor corrupts 
the grain ; it cannot be kept a fortnight from 
vegetating, efpecially if laid up to the damp walL 
Sacks give no fecurity ; for they rot if allowed to 
ftand in the bam any time. A bam in a fecond 
floor is excellent for preventing all thefe evils : 
pne end contains a ftack of corn, the middle is 
for threftiing, and the other end for cleaning the 
corn when threfhed. Above this end there is a 
loft for holding the cleaned com, to which there 
is eafy accefs by a ftair ; and here corn may be * 
kept in fafety for months. 

It will be objeded againft this plan, that there 
is no court for a dunghill, where winterers are 
commonly fed. But this I have purpofely avoid- 
ed ; for it will be feen afterward, in the inftrucr 
tions given for the feeding of cattle, that to keep 
winterers in that manner is hurtful both to them 
and to the dunghill. They will be more com- 
fortably put pp ip fheds ; provided only in build- 
ing 
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ing care be taken to give a free circulation of 
air. 

One article ftill remains, in treating of farm- 
effices, which is a houfe for laying up inftruments 
of hulbandry, when not employed. Few farmers 
are fufficiently careful about this article : they 
behave as if inftruments of hufbandry could be 
procured without pains, and without price. It is 
true indeed, that thefe inftruments are generally 
fo mean, and fo infufficient, as to deferve very 
little care; — nothing more common, than to be 
left where laft ufed, open to heat and cold, 
drought and moifture. 

To form a juft notion of the propereft method 
for preferving wood, I muft premife, that it will 
laft equally well in air and in water ; but it muft 
be kept conftantly in the one or the other. 
What deftroys wood is the alternate adion of 
air tod water. Obferve a ftake driven into the 
ground : the part that confumes firft, is not that 
under the furface, nor that freely above it, but 
the ring at the furface, to which air and moifture 
have equal accefs. The fame, where one piece 
of wood is mortifed into another : the part that 
decays firft, is where the two pieces join, which is 
open to the air, and at the fame time lodges moi- 
fture. The fame is obfervable in the putrefadion 
of a dunghill: the parts from which either air or 
water is excluded never rot. Though in a mor- 
tife the parts joined rot the fooneft, yet the mor- 
tifed part, from which both air and water are 
F 4 excluded, 
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excluded, decays fooner than that which is open 
to the air, fuppofing it to be kept dry. 

Hence.it follows, that to preferve wood in the 
xnoft perfed manner, it ought to be fheltered 
from rain, and expofed as much as poflible to the 
ventilation of djry ^r. This fuggefts the bell 
conftrudion of a houfe for preferring inftrumfents 
of hufbandry. It ought to be ereded in the 
higheil fpot, free to every wind: it ought to have 
a jropf fupported on pillars; the fides ought to be 
conftruded like thofe of a drying-houfe at. a 
bleachtiejld, wjth moveable boards for adipitting 
air and excluding rain. Three feet or fo may be 
left open at bottom ; becaufe fo low down no 
rain can penetrate to 4p inifchief. Need I add, 
Jhat before laying up aijy inftrumepit it ought to 
be carefully cleaned and dried ? 

Expence of Farm-offices round a Farm-yard, 
Building i8 roods 2 yards, at L. i, 5 s. 

per rood, - - L. 23 6 4 

Logs, I I2Q feet, at 12 d. per foot, 56 o o 
Deals, 1 148, at 12 d. per yard, 57 8 o 

Binding the roof and farking, at 2 d, 

per jQxd, - - - 9 II 4 

Slates, 52,000, at 16 s./^T 1000, 41 12 o 

Nails, 86,000, at 5 s. per 1000, 21 10 o 

Slating 31 roods 32 yards, at 163. 8d. 
' per rood, - - - 26 o 10 

8 doors, at 7 s. each, - • 2 16 o 

L. 238 4 6 
Ex- 
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Expenc^of the Form recommended. 

Building 13 roods 6 yards, at L, i, 5 s. 

per rood, - - L. 16 8 o 

Logs, 615 feet, at izd. per foot 30 15 o 

Deals for farking, 576 yards, at 12 d. 

per yard, - - - 28 16 o 

Binding the roof, 2 d. per yard, 416 o 

Slates, 32,400, at 16 s. per 1000, 25 18 8 

Nails, 43,000, at 5 s. per 1000, 10 15 o 

Slating 19 roods 4 yards, at 16 s. 8 d. 

per rood, - - 16 13 o 

Deals for flooring, 85, at 16 d. each, 6 18 
Laying the floor, 88 yards, at 6 d. per 

yard, - - 2 4 a 

Doors, 5, at 7 s. each, - - i 15 o 



L. 144 2 4 



N. B. The expence of the houfe for holding 
the hufl>andry inftruments is not taken into this 
account ; becaufe every farm ought to be provi- 
ded with fuch a houfe, whatever be the conftruc- 
tion of the other farm-offices. 
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CHAP. IV. 
^Preparing Lani> for Cropping. 

I. OBSTRUCTIONS TO CROPPING. 

Il^J preparing land for cropping, the firft thing 
that occurs to the writer and to the hufband- 
man, is to confider the obftruftions to regular 
plowing. The mod formidable of thefe, are 
(tones lying above or under the furface, which 
are an impediment to a plough, as rocks are to a 
fliip. Did not cuftom account for it, how ftrange 
would it appear, that few proprietors or tenants 
in Scotland think of clearing their land of flones. 
Stones above the furface may be avoided by the 
ploughman, though not without lofs of ground ; 
but ftones under the furface are commonly not 
difcovered till the plough be fhattered to pieces, 
Und perhaps a day's work loft. The clearing 
land of ftones is therefore neceflary to prevent 
mifchief. And to encourage the operation, it is 
attended with much adtual profit. Take the fol- 
lowing particulars. The ftones are ufeful for 
fences : when large they muft be blown, and 
commonly fall into parts proper for building. 
And as the blowing, when gunpowder is furnifli^ 
ed, does not exceed a halfpenny for each inch 
that is bored, thefe ftones come cheaper than to 

dig 
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dig as many out of the quarry. In the next 
place, as the foil round a large (lone is common- 
ly the beft in the field, it is purchafed at a low 
rate by taking out the ftonc. Nor is this a trifle ; 
for not only is the ground loft that is occupied 
by a large ftone, -but alfo a confiderable fpace 
round it, to which the plough has not accefs 
without danger. A third advantage is greater 
than all the reft ; which fe^ that the plowing can 
be carried on with much expedition, when there 
is no apprehenfion of ftones : in ftony land, the. 
plough muft proceed fo flowly, as hot to perform 
half of its work. 

To clear land of ftones, is in many inftances 
an undertaking too expenfive for a tenant who 
has not a very long leafe. As it is profitable 
both to him and to his landlord, it appears rea- 
fonable that the work fhould be divided, where 
the leafe exceeds not nineteen years. It falls na- 
turally upon the landlord to be at the expence of 
blowing the ftones, and upon the tenant to carry 
them off the field. 

It is vain to think o^ drawing any confider- 
able rent, till a farm be cleared of fl:ones. Why 
then do gentlemen negle<St this means of impro- 
ving their land ? In. a leafe, let it be a provifo, 
that the landlord or his fteward be advertifed of 
every ftone that obftrudjs the plough. When a 
number of thefe are marked, let an aftift be em- 
ployed to bore and to blow ; and the landlord has 

done 
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done his part. I engage that he will make 
twenty per cent, of the money laid out in this 
operation. 

Another obftru6lion is wet ground. Water is 
a good fervant, but a bad mafter^ It may improve 
gravelly or fandy foils ; but it fours a clay foil, 
and converts'low ground into a morafs, unfit for 
any purpofe that can intereft the hufbandman. 

A great deal has been written upon different 
methods of draining land, mpftly fo expenfive as 
to be fcarce fit for the landlord, not to mention 
the tenant. 

One way of draining without expence when 
land is to be enclofed with hedge and ditch, is to 
direft the ditches fo as to carry off the water. But 
this method is not always pradicable, even where 
the divifions lie convenient for it. If the run of 
water be confiderablc, it will dcftroy the ditches, 
and lay open the fences, efpecially where the foil 
is loofe or fandy. 

If ditches will npt anfwer, hollow drains are 
fometimes made, and fometimes open drains, 
which muft be made fo deep as to command the 
water. The former is filled up with loofe ftones, 
with brulh-wood, or with any other porous mat- 
ter that permits the water to pafs. The latter is 
left open and not filled up. To make the former 
effeftual, the ground muft have fuch a flope as to 
give the water a brifkcourfe. To execute them, 
in level ground is a grofs error : the paffages are 

fpon 



Digitized by 



Googk 



Ch.IV.i. pRMARiNG Land fof CHOPPING. 6t 

foon iftopped up with fand dild fediment^ and the 
work rendered ufelefs. This inconvenience takes 
iiot place in open drains : but thdy ate fubjed to 
other inconveniencies : they are always filling 
up, to make an yearly reparation neceflary ; and 
they obfttud both plowing and pafturing. 

1 venturfe to recommend the following drain as 
the beft in all views. It is an open drain made 
with the plougjh, cleaving the fpace intended for 
the drain over and over till the furrow be made 
of a fufficient depth for carrying off the water. 
The flope on either fide may, by repeated plow- 
ings, be made fo gentle as to give no obftruftion 
either to the plough or to the harrow. There is 
no occafion for a fpade, unlefs to fmooth the 
fides of the drain, and to remove accidental ob- 
ftruftions in the bottom. The advantages of this 
drain are manifold. It is executed at much lefs 
expence than either of the former ; and it is per- 
petual, as it never can be obftrufted* In level 
ground, it is true, gtafs may grow at .the bottom 
of the drain ; but to clear off the grafs. once in 
four or five years, will reftore it to its original 
perfedion. A hollow drain may be proper be- 
tween the fpring-hfead and the main drain, where 
the diftance is not great j but in every other cafe 
the drain recommended is the beft. 

Where a level field is infefted with water from 
higher ground, the water ought to be intercept- 
ed by a ditch carried along- the foot of the 

high 
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high ground^ and terminating in fome capital 
drain. 

The only way to carry off water from a field 
that is hollow in the middle, is a drain ftill low- 
er. This is commonly the cafe of a morafs fed 
with water from higher groundi and kept on the 
furface by a clay bottom. 

A clay foil of any thicknefs is never peftered 
with fprings ; but it is peftered with rain, which 
fettles on the furface as in a cup. The only re- 
medy is high narrow ridges, well rounded. And 
to clear the furrows, the furrow of the foot-ridge 
ought to be confiderably lower, in order to carry 
off the water cleverly. It cannot be made too 
low, as nothing hurts clay foil more than ftagna- 
ting water; witnefs the hollows at the ends of 
crooked ridges, which are abfolutely barren. 
Some gravelly foils have a' clay bottom, which is 
a fubftantial benefit to a field when in grafs, as 
it retains moifture. But when in tillage, ridges 
are ^leceffarj to prevent rain from fettling at the 
bottom ; and this is the only cafe where a gra- 
velly foil ought to be ridged. 

Clay foils that have little or no level, have foroe- 
tin^es a gravelly bottom. For difcharging the 
water, the only method I can think of, is, at the 
end of every ridge to pierce down to the gravel, 
which will abforb the water. But if the furrow 
of the foot-ridge be low enough to receive all 
the water, it wjjl be more expeditious to make a 

few 
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few holes in that furrow. In fooie cafes, a field 
may. be drained, by filling up the hollows with 
earth taken from higher ground. But as this 
method is expenfive, it will only be taken where 
no other method anfwers. Where a field hap- 
pens to be partly wet, partly dry, tliere ought to 
be a feparation by a middle ridge, if it can be 
done conveniently. And the dry part may be 
plowed, while the other is drying. 

The low part of Berwickftiire is generally a 
brick clay, extremely wet and poachy during 
winter. This in a good meafure may be pre- 
vented by proper enclofing, as there is nqt a field 
but can be drained into lower ground, all the 
way down to the river Tweed. But as this 
would leffen the quantity of rain in a dry cli- 
mate, fuch as is all the eaft fide of Britain, it may 
admit of fome doubt whether the remedy would 
not be as bad as the difeafe. 

Broom and whins are great obftrudions to 
cropping. Broom is an evergreen flirub that 
thrives beft in fandy foil ; and there it grows fo 
vigoroufly, as fcarce to admit any grafs under jt. 
A plant of broom that has arrived to its full fize, 
dies when cut over : but this does not root out 
broom, becaufe it grows from feed lodged in the 
ground ; befide, that there can be no cropping 
while the ftumps remain. An eflre<9:ual way to 
root out this plant, is, after cutting the great ftems 
clofe to the ground, to carry them ofi* the field. 

And 
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And the ground may be cleared of the roots by 
a Scotch plough with a fpiked fock, drawn by 
two oxen atid two horfes. 

The field thus cleared may bear a crop of oatSjr 
or two; and with proper manure may be conti- 
nued in tillage, or laid down with the feed of pa- 
fture-grafles. The latter is preferable from the 
nature of the foil, which is commonly fandy. 

But as the feed of broom lies long in fuch foil 
without rotting, the farmer may reckon upon a 
plentiful crop from the feed along with the grafs. 
To pifll up the young broom with the hand, is an 
expenfive work j and for a large field it is difficult 
to procure hands. Another method praftifed is, 
to cut the young breom with a fcythe. But the 
broom comes up next year in double quantity ; 
for it fprings from young roots tho' not from old. 

Sheep, fond of broom, devour greedily every 
young Ihoot ; and when they feed on it alone, it 
is apt to make them drunk, which appears from 
fome of them tumbling over when heated by 
being driven beyond their ordinary pace. In a 
pafture-field, a few bufhes make a (belter ; and 
the cropping of Iheep prevents them in a good 
meafure from fpreading. This fuggefts a method 
of rooting out the young broom that grows in 
pafture-ground, which is to pafture the field with 
Iheep. If any efcape the firft year, there -will 
not be left a veftige after the fecond. Befide 
the eafinefs of this method, it is profitable, as 

there 
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there is no food more nourifhing to Iheep than 
young broom in moderation. 

Where it is neceflary or convenient to keep 
the field in corn, horfe*hoeing is the only way 
to fubdue broom. This fort of hufbandry en- 
tourages every feed to vegetate ; and the fre- 
quent plo wings that are neceflary to a drilled 
crop, deftroy broom as well as other weeds. 
Some may efcape the firft year, but they cannot 
efcape fubfequent horfe-hoeing. 

A whin is a fine evergreen fhrub, carrying a 
fweet fmelling flower all the year, except in frofl;* 
But in huft)andry, beauty is not regarded in op- 
pofition to profit. This fhrub fpreads wonder- 
fully in poor foil ; and when once eftabUflied, it 
is not to be extirpated but by much labour. 
The roots of broom pufti downward ; and for 
that reafon, probably, broom fprings not from 
the root. The roots of a whin, on the contrary, 
pufli horizontally, to the diftance fometimes of 
ten or twelve feet. While the plant is growing, 
it draws the whole juices from the roots j but 
when cut down, thefe juices pufli up fuckers 
from- every root that lies near the furface. And 
hence the difficulty of extirpating whins. 

The beft method is, to fet fire to the whins in 
a windy day during froft. Froft has the effed to 
wither whins, and to make them burn readily : 
the harder the froft, the better. Cut over the 
flumps with a hatchet, and wait till the ground 

G be 
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be foftened with rain. At that time, a fititi 
plough with a ftrong draught, TviU tear all the 
roots into fhreds, which will be brought above 
ground by a hfcavy brake. The expence of this 
operation is fmall, compared with the common 
method of rooting out whins with a hoe ; and it 
is the lefs to be grudged, as being done in wet 
weather, when the plough cannot be otherwife 
employed. * Oxen are the fitted for this opera- 
tion ; becaufe they make a fteady drailght, and 
do not, like horfes, give up when they meet with 
unexpedled refiftance. 

If the field be foon laid down in- grafs, whins 
will fpring up in abundance, not only from feed, 
but from the fmall fibres that may have efcaped 
the plough and brake. Pafturing with fheep is 
the only remedy : and it is an effedtual remedy, 
if applied immediately after the whins fpring ; 
for fheep are no lefs fond of whins than of broom ; 
and if there be a fufficient number, they will not 
l^ave a fingle plant above ground. Their fpring- 
ing for years need not be repihed at ; for in their 
infant- ft ate they are excellent food, equal to any 
plant that grows. If this method be neglefted 
till the whins have grown into wood, flieep come 
too late ; they will feed on the tender parts, but 
the bufti continues healthy j of which we have 
examples every where in open fields. 

But if grafs be not immediately wanted, horfe- 
hoeing hulbandry is the moft efTeftual method 

for 
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for clearing a field from whins. And when a 
field IS once enriched by labour and manure, 
one need not be afraid of whins, as a poor foil is 
only proper for them. 

Whins are a food fb nourilhipg, not only to 
fheep but to horned cattle, that a poor foil can- 
hot be better employed than in bearing crops of 
them : they are ate pleafantly in their infant- 
flate, while , the prickles are yet To tendet as not 
to hurt the mouth. ' . 

Having touched the article of food, though fo- 
reign to the prefent chapter, I am excited to ob- 
ferve, that the tops of the oldeft whins, cut off 
with a hedge-bill, make a hearty food for cattle 
when boiled. And to increafe the dofe, thifttes^ 
every bulky weed, and the roots of cabbage, may 
be boiled witTi the whins. This I am informed 
is an ordinary pradice in tSermariy. 

Molehills may be juflly confidered as an ob- 
ftrudion to cropping, ft is therefore beneficial 
to deflroy moles ; and the fimplefl way is, to lay 
hold of the young, which are always found in 
tlie large molehills. BufFon is uncertain whether 
they breed more than once a-y ear ; • but fays, 
that young moles are found from April to Augufl. 
What I found, were generally between the firft 
of May new flyle and the firfl of May old 
flyle. ' ' .V 
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2. Bringing into Culture Land from the 
State of Nature,. 
• 

The following method of improving a moor is 
contained in a letter addreifed to me by an expert 
farmer. ** I beg^ with plowing as much of the 
'^ moor as I had a profped of dung for» It was 
** crofs- plowed next fpring, and well harrowed* 
** About Midfummcr, it was plowed again in 
** the diredion of the firft plowing, and well 
*' harrowed. It was plowed the fourth time 
^ before winter, but not harrowed.. It got the 
" fifth plowing in the fucqeeding April, at which 
*' time the fward was well broken and rotted. 
^ It was dunged liberally ; and after plowing 
** the dung into the ground, I fowed turnip. 
" New ground, however poor originally,^ never 
** difappointed me of a rich crop of turnip the firft; 
^ year, barley or oats the fecond, and clover and 
** rye-grafe the third. And yet there are feveral 
'^ late inft;ances of turnip failing in the beft infield 
'* grounds, among my neighbours and in my own 
** &rm. In the year 1759, unwilling to truft the 
** whole of my turnip- crop to the moor, I prepa^ 
** red and dunged part of my beft infield, and (ow- 
^* ed it with turnip. Not a fingle drill appeared 
" /iromthe firft fowing ; and but a fcanty crop 
^ from the third : in the moor not a fingle drill 
** failed. I was anxioos to difcover the'caufe i 



Digitized by 



Googk 



Ch. IV. 2. FuEPAfiiKG Lakb for Chopping. 69 

** I could not attribute the difference to foil or 
•* ^tuation, which were in favour of the infield ; 
^ and the management was the fame. The black 
" fly, it is true, had deftroyed the infield crop ; 
** but I was puzzled why they had abftained from 
" the moor. Upon examining narrowly the two 
*• fields, I difcoyered that the black flies in the 
*' infield were young and very fmall, not able to 
*5 fly, but oniy to creep or hop about. Not a 
" fift^etflycodld be feen in the moor. This led 
** tne ' to the following fpeculation. Nature has 
" taught the vntious tribes of flies and infeds to 
" depoGt their !?ggs in places the beft adapted for 
" the produdion and nourilhmentof their young. 
^ Warm and rich grounds anfwer thefe purpofes 
** the befl : moor-grounds are cold and barren. 
" I refleiled further, that when once thefe infedls 
^ choofe for their habitation a rich foil where there 
" is plenty of food, they depofit their eggs there ; 
^* and the race is propagated from year to year. 
** A vacuity of ten or twelve yards in one of the 
" moor drills feemed not to fquare with my theo- 
*' ry. But upon inquiry I found, that a fmall 
*' fliower of rain had flopped the holes of the 
^* drill-box a little time.^* 

So far my correfpondent. His method is good ; 
but it is laborious ; and the foil with three plow- 
ings may be rendered as* proper for turnip, ^s 
with the fix he gave it. .The following altera- 
tion is what I propofe. Let the moor be opened 
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in winter when it is wet; which has otti^ ponve- 
nience, that the plough cannot be employejiiaft^ny 
other work. In fpring, after froft i^ oyer, a flight 
harrowing will fill up the feams with inouid, 
to keep out the air and rot the fod. Ip thgt ftate 
let it lie the following fununer and winter^ which 
will rot the fod more than if laid open to the air 
by plowing. Next April, let it be crofs-plow- 
ed, braked, and harrowed, till it be fuffidently 
pulverifed. Let the manure laid upon it, whe- 
ther lime or dung, be intimately mixed with the 
foil by repeated harrowings. This will make a 
fine bed for the turnip- feed, if fown broad-caft. 
But if drills be intended, the, method muft be 
followed that is direfted afterward, in treating of 
the culture of turnip. 

Repeated experience has convinced rac, that 
turnip in moorifh ground runs no riik from the 
black fly, nor probably in any ground newly bro- 
ken up. It is an old obfervation of gardeners, 
that their plants thrive bell in new ground ; for • 
what other reafon, than that they have i;io ene- 
mies to deftroy them ? It muft give pleafure to 
thofe who wifh profperity to their country, to be 
informed, that moorifh grounds of a tolerable foil 
axe fit for producing turnip; a profitable crop of 
^ itfelf, and. ftill more prqfitable by preparing the 
ground for fubftquent crops. Confideririg the 
immenfe quantity qf moor in Scotland, it muft' 
give pain to think how little progrefs is made in 

its 
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its cultivdtioti. We fee a, fair ejiample given near 
twenty y^rs ago, neither expenfive nor intricate. 
Why docs not ewry farmer exert bis utmoft iirfu- 
ftry upon fo valuable an improvement ? Cuftom 
fetters men in chains.^ I'o break loofe from 
flavery, a man mull be blefled by nature.with a 
fuperior degree of underftanding and adivity. 
Such men there are, though rare : their example 
will be imitated ; and it is a pleafing profped, that 
our barren moors will in time be converted into 
good foil, prodiwaive of nouri&ment fortnah and 
bead : villages will arife, and population go on 
in a rapid courfe. I prefent to the view of my 
reader an immenfe moor between Greenlaw in 
Berwickftiire, and Fala in Mid Lothian, as a de- 
firable fubjeft for an improving farm^er, now that 
there is accefs to lime by a turnpike- road. As 
the foil for the moll part is top fliallow for paring 
and burning, it maybe cultivated according to 
the diredions given above. At the fame time, 
there are many fwampy fpots, which upon paring 
and burning will yield a great quantity of alhes, 
to be laid upon the dry parts; and thefe alhes 
make the very bed manure for turnip. A fuc- 
cefsful turnip-crop, fed on the ground with Iheep, 
is a fine preparation for laying down a field with 
grafs-feeds. And it is a Hill greater improve- 
ment, to take two or three fucceffive crops of tur- 
nip, which will require no dung for the fecond 
and following crops. This will thicken the foil, 
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and enrich it greatly. In that high country, 
where rain fuperabounds, the profitable crop is 
grafs, not com. And farms in that country, af- 
ter being improved, ought to be divided into en- 
clofures of fifty or fixty, acres. Sheep require a 
hutidred acres, to give them fpace for an exten- 
five walk; and in fuch an enclofure any fence 
keeps them in *. 

The beft way of improving fwampy ground 
after draining, is paring and burning. But where 
the ground is dry, and the foil too thin for paring, 
the beft way of bringing it into tikh, is to plow 
it with a feathered fock, laying the grafly furface 
under. After the new furface is mellowed with 
froft, fill up all the feams by harrowing crofs the 
field, which by excluding the air wiU effeftuaUy 
rot the fod. In this ftate let it lie fummer and 
winter. In the beginning of May after, a crofs- . 
plowing will reduce all to fmall fquare pieces, 
which muft, be pulverifed with the brake, to 
jn^e it ready for a May or June crop. If thefe 

fquare 

* Scotland probably was mofily covered with trees be- 
fore the commeQcement of agriculture \ from which we 
ought to ^xpeft itsf furface to be generally vegetable foil. 
Yet mod of it is barren earth, without anj mixture of 
vegetable foil. Did fuch large trafts never carry trees ? I 
fcan hardly think fo, as trees are found growing in the 
moft barrien fpots. Yet in Anicrica, which abounds with 
frees, one in fotne places may travel fcvcral hundred miles 
V^itl^out feeing a tree. This appears difficult to h^ apt 
f gi^ntfd fpr, 
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fquare pieces be allowed to lie long in the fap 
without brakeing, they will become tough and 
not be eafily reduced. 



3. FORMING RIDGES. 

The firft thing that occurs on this head, is to 
confider what grounds ought to be formed into 
ridges, what ought to be tilled with a flat furface. 
Dry foils, which fuffer by lack of moifture, Ought 
to be tilled flat, in order to retain moifture. And 
the method for fuch tilling, is to go round and 
round from the circumference to the centre, or 
from the centre to the circumference. This me- 
thod is advantageous in point of expedition, as 
the whole is finifhed without once turning the 
ploughs' At the fame time, every inch of the 
foil is moved, inftead of leaving either the crown 
or the furrow unmoved, as is commonly done in 
tilling ridges. Clay foil, which fufFers by water, 
ought to be laid as dry as poflible by proper 
ridges. A loamy foil is the middle between the 
two. It ought to be tilled flat in a dry country, 
efpecially if it incline to the foil firft mentioned. 
In a moift country, it ought to be formed into 
ridges, high or low, according to the degree of 
moifture and tendency to clay. 

In grounds that require ridging, an error pre- 
vails, that ridges cannot be raifed too high. High 
ridges labour under feveral difadvantages. The 

/foil 
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foil is heaped updn the crowu,leaving the furrows 
bare : the crown is tod dry^ dud the furrows too.' 
wet : the crop, which is always beft on the crown, 
is more readily fhaken with the wind, than where 
the whole crop is of an equal height : the half of 
the ridge is always covered from the fun, a difad- 
vantage which is far from beittg flight in a cold 
climate. High ridges lobour under another tiif- 
advantage in ground that has no more level than 
barely fufficient to carry off water t they fink the 
furrows below the level of the ground j and con- 
fequently retain water at the end of every ridge. 
The furrows ought never to be fimk below the 
level of the ground. Water will more efFedually 
be carried off, by contrading the ridges both in 
height and breadth : a narrow ridge, the crown 
of which is but eighteen inchek higher than the 
furrow, has a greater flope, than a very broad- 
ridge where the difference is tfiree or four feet. 

Next of forming ridges where the ground 
hangs confiderably. Ridges may be too deep as 
well as too horizontal ; and if. to the ridges be 
given all the fteepnefs of thfe field, a heavy ftiower 
may do irreparable mifchief. One inftance I 
was witnefs to. A hanging field had been care- 
fully dreffed with lime and dung for turnip. The 
turnip was fairly above ground, when a fatal 
fummer-lhower fwept down turnip, lime, dung, 
and a quantity of the loofe foil, leaving the land 
bare. To prevent fuch mifchief, the ridges 

ought 
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ought to^'befo dire(%3d crofe the field^^as to have 
a gentle flope for carrying off waterftowly, and 
no mor^ In that refped, a hanging field has 
greatly the advantage of one that is nearly hori* 
zontal ; becaufe in the latter there is c no opp9r«- 
tunity of a choice in forming the ridges. A hill 
is gSqR the heft adapted for diiredling the ridges 
properly. If the foil be gravelly, it may be plowf* 
ed round and round, beginning at the! bottom 
and afcending gradually to the tc^ in a fpiral IJiie. ' 
' This method of plowing a hill, required no luore 
force than. plowing on a level : at the lame time 
it removes the great inconvenience of a gravelly 
hill; that of rain going off too quickly ; for the 
rain is retained in eV^e;ry furrow. If the foil be 
fuch as to require ridges, they may be direded 
to any Hope that is proper. . Columella, Book* 2« 
chap. 5. advif!^, in plowing a hill, the furrows to 
be diretjted crofe the hill : which he obferves is 
much eafier than the plowing it upi and down. 

In order to forni a field into ridges that has 
not been formerly cultivated, the rules mention* 
ed are eafily put in prad:ioe. But what if ridges 
be already formed, that are either crooked or 
too high ? Aftea: feeing the advant^e of form- 
ing a field into ridges, people were naturally led 
into an error, that the higher the better. But 
what could tempt them to make' their ridges 
crooked? I anfwer, Not dcJfign, but the lazinefs 
of the driver fuffering the cattle to turn too ha- 
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ftily, inftead of making them finilh the ridge 
without turning. There is more than one d.ifad- 
vantage in this flovenly pradUce. Firft, the Ea- 
tery kept in by the curve at the end of every 
ridge, fours the ground. Nett, as a plough has 
the leaft fridion poifible in a ftraight line, the 
fridion muft be increafed in a cui^ve, the back 
part of the mould-board preffing hard on the one 
hand, and the coulter preffing hard on the other* 
In the third placy, the plough moving in a ftraight 
line, has the greateft command in laying the earth 
oven But where the ftraight line of the plough 
i% applied to the curvature of a ridge in order to 
heighten it by gathering, the earth moved by the 
plough is continually idling back, in fpite of the 
moft ikilful ploughman* 

The inconveniencies of ridges high and crook- 
ed are fo many, that one would be tempted to 
apply a remedy at any rifle. And yet, if the foil 
be clay, I would not advife a tenant to apply the 
remedy upon a leafe fliorter than two nineteen 
years. In a dry gravelly foil, the work is not 
difficult nor hazardous. When the ridges are 
cleaved two or three years fucceflively in the 
courfe of cropping, the operation ought to be 
concluded in one fummer. The earth, by reite- 
rated plowings, fliould be accumulated upon the 
furrows, fo as to raife them higher than the 
crowns : they cannot be raifed too high, for the 
accumulated earth will fubfide by its own weight. 

Crofs- 
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Crofs-plowing once or twice, -will reduce the 
ground to a flat furface, and give opportunity to 
form ridges at will. The fame method brings 
down ridges in clay foil : cmly let care be taken 
to carry on the work with expedition ; becaufo 
a heavy Ihower before the new ridges are form- 
ed, will foak the ground in water, and make the^ 
fanner fufpend his work for the remainder of 
that year at leaft. In a ftrong clay, I would not 
venture to alter the ridges, unle& k can be done 
to perfedion in one feafon. 

In the operation of flattening ridges, there is a 
circumftance that has fcarce ever been attended 
to. Ridges are evidently an improvement of art ; 
and fo is manure. The foil mufl: have been ex-v 
haufted by frequent cropping before either ridges 
or dung were attempted; and after ridges were 
formed, the foil under the crowns muft continue 
in its exhaufted ftate, being deprived of the benefit 
both of fun and rain* We find thefe conjedures 
verified by experience. When a ridged field is, 
made level as originally, the foil immediately un- 
der the crown, which had the thickeft coverings 
is commonly exceedingly poor. Farm^s, fen- 
fible of this, never fail to give more dung to that 
part than to the reft of the field. But a more 
effedual remedy is, to pierce deeper than the ori- 
ginal furface with the fpade or plough, in prde^ 
to biing up virgin foil. This foil is generaUy 
good J and the whole is made equally fertile^ by 

mixing 
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irtixihg it With £he exlliufted foil in crofs-plowing 
and harrowing. In the loW country of Berwick- 
Ihire, I frequently ufed this remedy, and never 
^as difappointed. In miking ditches therefor 
draining, 1 have l^rought up a brick-clay lying 
foiir, feet under the furface, which without being 
melldwied eithdr by fun or froft, carried oats of a 
furprifing fize. Wild plants may be feen every 
' where much larger than ordinary, growing even 
in gravel thrown up from the bottom of a new- 
made ditch *\ 

Let 

* The inftruSIons contained in this work regard^a peo- 
pled country/ where every acre.is occupied and pays rent. 
They cannot have place, where the corn-land, by paucity 
of inhabitants, bears no proportion to what is left wafte *, 
which was the cafe in Scotland two centuries ago, and 
is at prefent the cafe of North America* The profpeS of 
dung will never engage a farmer to fubmit to the expence 
of feeding his cattle at home, when they can be maintain- 
ed Jn the common without expence. Having thus little 
or no dung, the farmer crops field after field, till- they can 
bear no more. He choofes fields that are dry ; and when 
thefe are exhaufted, he muft attempt moift ground, where 
ridges are neceffary. Ridges thus introduced, were, from 
imitation and cuftom, extended to all grounds wet and dry. 
Dry fields exhaufted by cropping without manure, were iii 
fome meafure benefited by ridges, which brought up new 
foil to the furface, and thickened the crown of the ridge. 
But foil, rich or poor, when covered from the- fun and 
rain by a thick coat of earth, will, as obferved in the text, 
remain in that ftate for ever, without turning better or , 
worfe. The divifion of a farm into infield and outfield^ 

once 
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Let it be a rule, to direa the ridges nqrth and 
foath if' the grOUiid permit. In this direftion, 
the eaft and weft^des of a ridge, dividing the 
fun 'equally between them,' will'ripen at the fame 

'tihie/';\ '■'".";; '. ■ ' '''':/ "- ' . 

It is a great advantage in agriculture, to form 
ridges fo natro}^, 'ahd fo low, as to admit the 
•ci*6wiiiirffid furrows to he cliinged alternately 
trety <k(jpl' The^ foil neaVeft the furface is tfie 
lieft; and t)y fudli plowing, it is always kept 
rieafr th6 futfafcd and '^ never buried. In high 
ridges, the foil is accumulated at the brown, and 
the furrows left bare. Such alteration of crown 
and furrow, is eafy where the ridges are no more 
but feven or eight feet broad. This mode of 
plowing anfvl'^ers perfedlly well in fandy and^ gra- 
velly f6ils; and even in loam. !feut it is not fafe 
in clay foil.' In fhat foil, the ridges ought to be 
twelve feet wide and twenty inches high ; to 
be preferved always in the fame fbrm by cafting, 
that is, by plowing two ridges at a time, begin- 
ning at the furrow that feparates them, plowing 
round that fiirrow, and fo round and round till 
the two ridges be finifhed. By this method, the 
feparating furrow is raifed a little higher than the 
furrows that bound the two ridges. But at the 

next 

once univerfalin Scotland, and ftill frequent, proceeds from 
the fame caufe. We have therefore no reafon to blame 
our forefathers for a praflice perfe6Uy well fuited to ar 
country flack of inhabitants. 
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next plowing, that inequality is correAed, by 
beginning at the bounding furrows, and going 
round and round till the plowing of the two 
ridges be completed at the Separating furrow. 

I cannot conclude this article without inveigh- 
ing againil the commons in England, which pro* 
duce very little, and are deftruftive by increafing 
the liumber of the idlers who fubfift by charity. 
An ad for dividing them, as in Scotland, would 
give work to many thoufands, would increafe 
population, would add greatly to the land pro- 
duct, and no lefs to the public revenue. 

4* CLEARING GRO0KD OF WXIDS. 

The farmer views plants in a very different 
light from the botanift. AH are weeds with the 
farmer that give obftrudion to the plants he pro- 
pagates in his farm. Thefe I diftinguiih into two 
kinds, that require different management, viz.'^ ^ 
firft, annuals; and next, all that have a longer 
exiftence, which I fliall comprehend under the 
general name of perennials. It is vain to exped a 
crop of com from land over-run with couch-grafs, 
knot-grafs, or other perennial weeds } and yet 
the , time may be remembered, when, among 
Scotch farmers, it was a difputed point, whether 
fuch weeds were not more profitable than hurtful. 
Some found them prbfitable in binding their 
light land : the getting a plentiful crop of ftraw 

and 
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(and jtay for thcit cattle, weighed with others. I 
fh<;)uldl)e uftiamed of expofing ignorance fo grofs 
In r^y .countrymen, could I not faiy, that they 
no^v. underftand the matter better, though few of 
them hitherto have arrived at the perfedlion of 
cleaning. Summer-fallow is the general method j 
and, excellent it is, though it doth not always 
prove eife^uaL The roots of couch-grafs in par- 
ticular axe long, and full of juice : if ai fingle joint 
be left in the ground, it never fails to fpring* 
Here the common harrow is of rery little ufe, its 
teeth being, too wide. The time relied on by our 
fecgiers for deftroying couch-grafs,. is in prepa- 
ring for barley. After the. harrow has raifed part 
of a root above ground^ men, women, and chil- 
dren, are employed to pull it up. There are on- 
ly two objedions to this method : the expence 
i$ one,; the other is, that after all this expence^ 
many roots^ arc left in the ground. In order to 
pave the way for rooting out perennials effedual- 
ly, and with little expence^ I take liberty to in* 
troduce a new inftrument, which I term a clean-- 
ing barrow. It is of one entire . piece, like the 
firft of thofe mentioned above, confifting of feven 
bulls, four feet long each, two and one fourth 
inches, broad, two and three fourths deep. The 
bulls are united together by crofs bars, fimi- 
lar to what are mentioned above. The interr 
V^ls between the bulls being three and three 
Iburth inches, the breadth of the whole harrow 

H isr 
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is three feet &^ inches. In each bull are inferr- 
ed eight teeth, each nine inches free belo\^ the 
woody and diftant. from each other fix inches* 
The weight of each tooth is a pound, or near h. 
The whole is firmly bound by an iron plate from 
comer to corner in the line of the draught. Thfe- 
reft as in the harrows mentioned above. The 
fize, however, is not invariable. The cleaning 
harrow ought to be larger or lefe according a»^ 
the foil is ftiff or free. See the figure annexed. 

To ^ve this inftrument its full eflSedi ftones^ 
of fuch a fi^ie, as not to pafs ffeely between the 
teeth, ought to be carried ofF^ and clods of that 
fize ought to be broken. The ground ought to^^ 
be dry, which it is commcmly in the month of 
May. 

In preparing for barley^ turnip, or other fum- 
mer-cropi begin with. plowing and crofs-plowing. 
If the ground, be not fufficiently purverifed, let 
the great brake be applied, to be^ followed fuc* 
ceflively with the h^rows, No.i. and. No. 2. 
In ftiff foil rolling. may be proper^ once or twice.' 
between the a<£te. Thefe operations will loofen^- 
every root, and bring fome of them t^ the fur- 
face. This is Uie time for the harrow, No« 5; 
conducted by a boy mounted on one of the horfes,^ 
who trots fmartly along the field, Bad brings alk 
the roots to the furface : there they are^ to lie: 
for a d^y or two till perfedly dry. If any^ 
ftones or clods remain^ they muft be carried ofi? 

inn. 
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ma cart. And iikyvi^ fiicceeids the d]^¥atfefi of 
the d«eattlng- hwtbW. It is dt^v^W by a fi¥t^te 
hbVTe dirdSed bj^ i^eto, which fhe fei^ aS fhte 
oppofite comer puts over his head,^ iti ofdfef to 
hattf bbth hands fttt. lA (his ionUi k fixed a 
fope,- WiiJh which th6 man frohi timd to time 
ratfe^ tht ha^rbw froM ihe gifouhdy to let thfe 
Wdeds drc^. For the fake of expedition; the 
\*^e^ds 6ught> to bte dropt ift a ft/aight line crofe 
the fididi, whether the hai»r6w be fbll or no ; and 
^bnl H a field f6* dirty bat that the Harrow may 
go tliirty yards before the teeth are ffiliedv The 
weeds will be thm laid in paralfet io#s, like 
thorfe^ of feay raked together for drying. A haf^oW 
may be dTawti fwiftly aloi^g the r<:>w^^ itf order 
to ftake out all the dufl ; and fh^A thre^ weeds 
may be^carried clean off the fields in carts. But 
we are not yet done with thefe weeds : inftead 
of bui*riihgj which is the ordinary pfaai'ce, they 
may be converted into ufeful manure, by laying 
them in a heap with a mixture of hot dung to 
begin fermentation^ What better politic than 
to make a friend of a fe^el At fir 11 view, this 
Way 6f cleaning laiid will ^pear operofe ; but 
upon ti^iali fteither the labour nor the expence 
Will be- found imittbderafe. So fef froW k^ that 
I believe' it will ribt b'e^ eafy to name any 6ther' 
Way of cleaning grbunrf e^eiftually that coffs fo 
little. At any rate, the labour and expence 
ought not to be grudged j for if a field be once 
Ha thorou^ty 
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thoroughly cleaned, the feafons muft be very 
crofs, or the fanner very indolent, to make k 
ncceflary to renew the operation in kfs thaa 
twenty years *< 

Mofs is one of the moft pernicious weeds that 
enter into a grafs field : in a very dry foil, it , 
^ufurps upon the >.good plants, wears then^ out,, 
and covers the whole furfece. I have tried lime 
and dung to very little purpofe. Coal-afhes da 
better: they keep it back a few years ; but it re- 
covers ftrength gradually as the afhes lofe thekr 
influence, and prevails as^much as before. Some 
writers talk of rolling, becauie mois is never 
feen on a foot-path. They do not advert, that 
the continual treading of feet on a narrow path, 
confolidates the ground more, and makes- it more 

retentive 

'^ Since the firft cditioa, a fetter reeeived fifom a gentle- 
man na fels accurate than fkilful in hufbandry, is in the 
following words : " The ground preparing for turnip was 
« very foul. I cau&d harrow it with common harrows 
" as well as poffible, and employed people wich crakes to 
" gather the wreck. When the common harrows could 
** do no more fervice, I employed your cleaning harrow, 
'< which from four acres and a half brought to the furface 
*< as much wreck as loaded ten fingle horfe carts. I tried 
*^ it again this fummer on a fmall bit of ground, about a 
« quarter of an acre, near my houfe, in order to lay it 
"down with grafe- feeds. After the common harrows and 
" gardeners with rakes, had cleaned it as well as they 
•* could, a quandty was gathered by your ckaning hwrrow 
**< chat filled four of the carts meBtioned." 
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xetentive of moiftore, than rolling can do. Nop 
do they advert, that mofs is the mod plentiful 
in dry ground, where the weightieft roller makes 
no impreffion. As mofs profpers the mod on 
the drieft ground, the laying the field under wa- 
ter a whole winter will deftroy it. There is rea- 
fon however to fufpedt, that it will encroach a- 
gain, when the moifture is exhaufted, ax)d the 
foil returns to its arid ilate ; not to mention the 
many fields that lie out; of the reach of water. 
One infallible method .there is ; which is, to 
cover the ground an inch thick with foil reten- 
tive of moifture, and to mix it with the original 
foil by the plough and harrow. Thus will mofs 
be baniflied, and the foil at the fame time en- 
riched. But the good foil here muft be at hand: 
it would be too expenfive to bring it from a di- 
ftance. Lucky it is, after all, that there ftill re- 
mains an infallible method, which, inftead of 
being, expenfive, is extremely profitable. It will 
be made evident afterward, in laying down rules 
for rotation of crops, liiat a quick fucceflion of 
com and grafs, is more profitable, than, to allow 
any ground to continue long in cither. There- 
fore, as foon as mofs begins to prevail, plow up 
the ground for a crop of corn. *^ 

H 3 Next, 

* The following method is .propofed by Dr Home for 
deftroytng mols. ** Shut up the inclofure from the middle 
^ of May till the beginning of December ; &ed it till 

•^ April, 
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Next, of appu?! weedg, w}fif:h ^rf pxopi?^t,ed 
by ^«ed. As fee4s cauflipt be g;?.tbfgr£d .ojUt ,^ ^l^e 
groj^ l^e robots, the 94^ V^pr x?f ^defl^j^ing 
tbecp, is to prpxnote their yegetaticw j -which ]^ys 
theip open to b? extirpated by t^ ploa^^ 9r 
h^jrow, For )vant of in4uftry, ?iuH*ftl x^e^s 
prevail in B^any parts of thi? ifland, in tl)e ^<€fl: 
fi^ls elpee^y. To view a crop nejaf j^ tftwyja, 
ei^d of l\/l^y, or beginning of Jime, i9ije y?p§id jt)je- 
Jieve it to be a crop ofc:ljgrlc(ck of wfl^ nn^^r^. 
Thpfe j^ants, it is tf ue, lofe their fpiien^id ^- 
pe^r^qce ^fter their flo\yef ing \$ pyef ; b^t jthey 
?:ero,^in to ^ncupiber the ground, A$ tfeey ripen, 
pnd dr9p their feed Ipiig before tfee (CQrij is ripe, 
they nwiltiply more and nj^e, They not only 
rob the ^oun4, and ftsrye the gpo4 gr^jp, but 
prevent cirpiilation q£ ^r ^^pnt.tfee rppts, .which 
js a great iajpediment ^ vcgetajion. Freedom 
pf circul^tipn is one of the c^ufp? that maie 
drilled crpps fucpeed & wel|. Wbat maft have 
been tljn^ conditipn of cprft-laadi^ §cQt|«ad be- 
fore j^JLojying j^^s kn^wq ! , 

And 

<• April, and then fave it for a crop of hay. Tlje mofs be- 
»? ing fo long covered with grafs, is cut off from the benp- 
" fit pf the air, and dies." I doubt. Over-lbadowing 
p«iy retard its progrefe; feut as over-nxadowing does not 
correa the drynefs of the foil, it is not likely to cpmpjcte 
the cure. A haugh on the river Nith was over-rjin ^ith 
mofe, and lime proved a cure. But mofs growing on a 
^rich hangh at the fide of a river mnft be different f^on^ 
^hat grows on a dry gravelly foU that holds no water. 
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And now to the deftrudionof fuch weeds. 
Summer-&llow^ among its pther advantages, 
does this efied^ially, hy obferving the following 
method. Begin with plowing in April, as foon 
as the ground is dry 4 and let the brake fucceed 
crofs the field; which bypulvcrifing the ioil, 
will promote the Tegetation of every feed. As 
foon as the weeds appear, which may be in ^en 
4>r twelve days according to the €cB&>n, plow dnd 
brake as before: the plough will make many 
feeds vegetate ; the brake ftiU more. Proceed 
in the fame courfe while any weeds appear. In 
the heat of fummer, rolling not only promotes 
vegetation by keeping in the niaifture, but 
bruifes the clods which lock up many feeds. 

This procefs requires the following precaiitiom 
Avoid plowing or brakcing when the ground is 
wet. The ftirring wet ground hardens it, ex- 
<:ludes the fun and air, and preveiafts vegetation. 



C H A P. V. 
Culture of Plants for Foon. 

THE articles hitherto infifted on, are all of 
them preparatory to the capital objeftof a 
farm, that of raifing plants for th? nourifhment 
of man, and of other animals. Thefe are of 

H 4 two 
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two kinds; culmiferous, and leguminous, differ- 
ing widely from each other. Wheat, rye, bar- 
ley, oats, rye-grafs, are of the firft kind : of the 
other kind are peafe, beans, clovcir, cabbage, 
and many others. Culftiiferous plants, fays Bon- 
net, have three fets of roots. The firft iffue 
from the feed, and pulh to the *furface an up- . 
right fteni ; another fet iflue from a knot in that 
ftem ; and a third, from another knot, nearer 
the furface. Hence the advantage of laying feed 
fa deep in the ground, as to afford fpace for all 
the fets. Leguminous phnts form their roots 
diflferently. Peafe, beans, cabbage, have ftore 
q( fmall roots, all ifluing from the feed, like the 
undermoft fet of culmiferous roots ; and they 
have no other roots. - A Jjotatoe and a turnip 
have bulbous roots. Red clover has a ftrong 
tap-root. The diflference between culmiferous 
and leguminous plants with refped to the efiedls 
they produce in the foil, will be explained after- 
ward, in the chapter concerning rotation of 
crops. , As the prefejit chapter is confined to the 
propagation of plants, it falls naturally to be di- 
yided into three fedtions: Firft, plants cultivated 
for fruit ; Second, plants cultivated for roots ; 
Tljiydf. plantsi cultivated for leaves. 
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SECTION I. 
Plants cultivated for Fruit. 

WHeat, rye, oats, barley, beans, arid peafe, 
are the plants that arc moftly cuitiva* 
ted in Scotland for fruit. 1 begin i;<^ith wl^at 
ftnd rye, 

I. wheat and rye. 

As foon in fpring as the ground is fit for plow^ 
iiig, the fallowing for wheat may commence. 
The moment ihould be chofen, when the ground^ 
beginning to dry, has yet fome remaining foft- 
nefs : in that condition, the foil divides eafily by 
the plough, and falls into fmall parts. This is 
an eflential article, deferring the ftrifteft atten- 
tion of the farmer. : Ground plowed too wet, 
rifes, as we fay, Wi&ofc-/i/r,a8whenpafture-ground 
is plowed : where plowed too dry, it rifes in great 
lumps, which are not reduced by fubfequent 
plowing*'; not to mention, that it requires double 
force- to plow ground too dry, and that the 
plough i^ often fhattered. When the ground is 
in. proper order, the farmer can have no excufe 
for delaying a fingle minute. This firft courfe of 
fallow, muft, it is true, yield to the barley-feed ; 
but as the barley-feed is commonly over the firft 

week 
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week of May, or fooner, the fcafon muft be un- 
fevourable if tljc £^w4«^Bp9t be reached by 
the middk of May. 

As ciay foil »<|uir«8 high ji^c^^i ^.fe /ought 
to be cleaved at the firft plowing, beginning at 
t^ie fiMTTOw, 9Jj4 ^^Wg ^ the cjrowci. This 
pjowwg pfught tp b^ *i 4^p ^ the foil wUl ad- 
pi)t J Mid waterrfurrowj^ o^ght inlNatly to fol- 
low : for if rain happen before water-furrowing, 
it itagnate; in the furrow, neceffarily delays the 
fecond plowing till that part of the ridge be dry, 
and prevents the furrow from being mellowed, 
and roafted by the fun. If thi^ firft Rowing be 
well exiecuted, annuai weeds will riie in plenty. 
About the firft week of June, the great brake 
will loofeu and jneduce the foil, encourage $t i^ 
cond crop of annuals, and ra^^e to the l^jirface the 
roots of weeds moved by the plwgh. Give the 
weeds time to fpring, which m$iy be in two or 
three weeks. Then proceed to the fecoqd plpwt- 
ing about the beginning of July ; which muft b^ 
crof^ the ridges, in order to jreach all the flips of 
the former plowing^ By crpfs-plowi|ig# the fur*- 
rows will be filled up, and water-furrowing b^ 
ftill more neceflary tban before. £mploy the 
brake again about the loth of Augui]:, to de** 
ftroy the annuls that have Sprung fiace th^ lafl; 
ftirring. The deftru<%ion of weeds is a capital 
l^rticle in fallowing : yet fo billed are people tQ 
(heir intereft, 1^ nething ip iiipre pomiiu)^, than 

a 
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Iji^h^ The fieW fe^vifl^^ npw jrepeiye^ twp l^jair- 
fowings an,d ]two )?rak€ii)jg?, ^s prepare for fl^%- 
n^re, wt^€.ther l^ipe py Aiing, >wlMph vitjwut 4e- 
iay o»]^t tp Ue lAQpif 0Ri,te4 witk jtfre foi^ ty fi?- 
pj^ate4 li^nowll^ ap,d ^ ^gsrt^^ring fiirrow.. T^is 
<?.u^f to b? »ko}4 t^e J)^iijning pf §epltgffi]t)€r 5 
an4 ^§ fppp jjltpF as ypj? pleafe ^e fee^ n^ ^' 
fown^ • 

4^ in plvQ)yjng :* ,cjlay foij it 1^ ipf ianportapce 
tp preyejat poaching, 1^? toting frir^pws ogg^ 
to be done liyith two hpffe ifl^Jipp. Iflbiir 
pjpughs Ijp employed in thp fyp}^ field, to one of 
theu^ jpay be ^illotfed the c^e of t^e hfntifjg fur- 
rows. WlifLt will tOOje think, who ]^%s apyer been 
in the Pigjilands, of four hopfes ^b^r^eaft In g 
plough, th? 4river going backward, ^nd ftr^t^pg 
the Ijorfes pn tlfie fbjrehead to m^ke fhm^ ^c^ap^e 
for^^rd ? The ignprani: §n4 iyitej:^ *ye ftra»ger 
ly dull in point pf ufiyenf^on : }pt tl^e papft ftupid 
pr^dice turn qjp^^ cuftpigary, ^nd it k rivetted 
in then^ for ey^r. Is it g^j obvious, that four 
horfes abreaft m^ft tjre^cj 4^W^ thp njewrnaoyed 
fpil, and r^dype ^t to as firiji a^gje as before the 
plough entepejd? 

Ne?:t pf drpffing Jo^ip f^F wheat. Loanm, bpr 
iijg a medium hetw^eei) f^ijd and clay, is of all 
foils ^he fitteft £ot culture, ^nd thie leaft fubjeA 
fp chgipce?. It does ppt hold w»tiBr like day ; 

and 
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-and when wet, is fooner dry. At the fame tiirle, 
it is more retentive than fand of that degree of 
moifture which promotes vegetation. On the 
other hand, it is more fubjeft to couch-grafs 
than clay, and to other weeds ; to deftroy which, 
fallowing is ftill more neceffary than in clay. 

Beginning the fallow about the firft of May, 
or as foon as barley-feed is over, take as deep a 
furrow as the foil will admit. Where the ridges 
are fo low and narrow as that the crown and fur- 
row can be changed alternately, there is little or 
no occafion for water- farrowing. Where the 
ridges are fo high as to make it proper to cleave 
them, water furrowing is proper. The fecond 
plowing may be at the diftanace of five weeks. 
Two crop$,of annuals may be got in the interim, 
the firft by the brake, and the next by the har-r 
row ; and by the fame means eight crops may 
be got in the feafon. The ground muft be clear^ 
€d of Couch-grafs and knot-grafs roots, by the 
cleaning harrow, defcribed above. The time for 
this operation is immediately before the manurq 
is laid on. The ground at that time being in its 
loofeft ftate, parts with its grafs-roots more freely 
than at any other time. After the manure is 
fpread, and incorporated with the foil by brake- 
ing or harrowing, the feed may be fown urider 
furrow if the ground hang fo as eafily to carry 
off the moifture. To leave it Tough without 
Ijarrowing, has two advantages ; it is not apt to 

cak^ 
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take with moifture ; and the inequalities make a 
fort of (belter to the young plants againft froft. 
But if it lie flat, it ought to be finoothed with a 
flight harrow after the feed is fown, which will 
facilitate the courfe of the rain from the crown 
to the furrow. 

A fandy foil is too loofe for wheat. The only 
chance for a crop is after red clover, the roots of 
which bind the foil ; and the inftrudions above 
given for loam are applicable here. Rye is a 
crop much fitter for fandy foil than wheat ; and 
like wheat it is generally fown after a fummer- 
fallow. 

Laftly^ Sow wheat as foon in the month of 
Odlober as the ground is ready. When fown 
a month more early, it is too forward in the 
fpring, and apt to be hurt by froft : when fown 
a month later, it has not time to root before 
froft comes on, and froft fpews it out of the 
ground. 

a. o A T s. 

As winter- plowing enters into the culture of 
©ats, 1 muft remind the reader of the effedl of 
froft upon tilled land. Providence has negledled 
no region intended for the habitation of man. If 
in warm climates the foil be meliorated by the 
fun, it is no lefs meliorated by froft in cold cli- 
mates* Froft ads upon water, by expanding it, 

and 
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ai»{ malang^' it to ocbu^ a hacgtv fpsict. Froit 
Kto no^ effect upon dry eairth* ^^ witn^ fand vtfotx 
wkicli it mcikciB no iDi^reffidn. But up6n W<6t 
6ifth it adff idoft vigbroikfly : it exipaiids the 
moM:iire, which pnts ctcry particle of the earth 
out of its place, and feparates them from each 
other. In that view,, frofli may be conifidered as 
ar plough fuperiof tib any that can be made by 
the ha»d of man : ki- adlion xeaehe^ the ihinut^ft 
pa^kle^ ^ and, \yf diyiding and fepai^atih); them, 
. k renders the feU Ibdfe aidd friabie. This ope^ 
ratioR is the moft reiti^kaible in tilled land, 
which gives free accefs to froft. With t^pe€t 
to day foii in particMar,^ ther^ is no rule m huf- 
bandry naoi^e efllbnttal than to open it before win- 
ter Mr hopes of froft*^ It is even advifaJble in a 
clay foil to leave the ftubble rank^ which, when 
pkywtd in brfore winter, keeps the clay loofe^ 
and admits the froff into eviery cranny^ 

To apply this do6trine, it is dangerous to plow 
clay foil when wet ; becaufe water is a cement 
for clay, and binds* it fo as to render it unfit for 
vegetation* It is, however, lefs dangerous to 
plow wet clay before wiirter than after* A fuc- 
ceeding froft corrects the bad cfSs^s of ,fuch 
plowing: a fitcceeding drought increafes them^ 
No rule is fo eafy to be followed as what I am 
inculcating; and yet no other is fo frequently 
tranfgrelTed* Many fermers have a fort of baftard 
. . induftry,, 
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ifnduftrf, that* pMddptd aftivHy wi^^ut eV^i^ 
linking df cDnfequekiGesw 

plai^. Tka common^ Metb6d is, ta fow tbei)^ oi^ 
aew-pldwcd land^ in dte MOAth of Matkihv a^ 
foon ae^tfee ground fe toletably dry. If k cotiti*' 
nue wet aB the months of March, ft ishtoo latie to 
vcirt tire riiem after. It is mu^h biettei* to fommet'*^ 
Mow and td^fow Wheat iii tfee atrtimih; But tSicJ 
preferable meAod, efpcially ki clay foH; is to^ 
furrt* over th^ field after harv^ft, and to lay tt o* 
pto to the influences of froft and aii*, which leflfcn^ 
tfcfe tenaeity of clay, and reduce it to a free itiould. 
The. furface foil by this means is^fitaelymellbWel^ 
for reception of the feed ; and it wouW^ be a pi^ 
tto bury it by St fecond plowing before fowingi. 
In general, the bulk of clay foil^-are rich ; ani^ 
ikiMul plowteig without dung, will probably give 
a better crop than unfltilful plowing with d«ng^ 

Hitherto of natural clays, I muft add a word^ 
df carfe clays which are artifitcial, whether left by* 
the fea^ or fweeped down from' higher grounds^ 
by rain ♦• The method commonly ufed of dref-^ 
flng carfe clay for oats, is, not to ftir it till this 
ground be dry in the fpring, which feldort ha^i* 
^ens before the firflf of March^; and the feed i^ 
foWn^as foonaftet sks the ground i^ fufficiently dry 
for its reception. Froft has a ftpoiiger eflfedl oiV 
fticb clays thaa on natural clay; Aiid^ if the feld 

... be 

^^^ See catfc clay dcfcribcd Part II. chap, i, § i. 
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be laid open before winter, it is rendered fo loojfe 
by froft as freely to admit rain* The |>article$ 
at the fame time are fo fmall, as that the iirll 
drought in fpring makes the furface cake or cruft* 
The difficulty of reducing this cruft into mould 
for covering the oat-feed, has led farmers to de- 
lay plowing till the month of March. But wcf 
are taught by experience^ that this foil plowed 
before winter, is fooner dry than when the plow- 
ing is delayed till fpring ; and as early, fowing is 
a great advantage, the obje£fcion of the fuperficial 
crufting is eafily removed by the harrow. No. i. 
above defcribed, which will produce abundance 
of mould for covering the feed. The plowing 
before winter not only procures early fowing, bu? 
has another advantage : the furface-foil that had 
been mellowed during winter by the fun, froft,; 
and wind, is kept above. I have no experience 
of -managing carfe clay in this manner, but to me 
it appears greatly preferable to the common prac-^ 
tice. One accurate experiment I am informed 
of, that juftifies my opinion. A carfe field was 
cleaved in October as a preparation for the next 
yearns fallow. One ridge happened to be left 
which was not tilled till the beginning of March 
following. At the end of that month after a fall 
of rain, the early tilled ground was dry,; and the 
?idge very wet. 

The dreffing a loamy foil for oats, differs little 
firom drefling si clay foil^ except in the following 
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particular, that being lefs huit by rain, it re* uired 
not high ridges ; and therefore ought to be plow- 
ed crown and furrow alternately. 

Where there is both clay and loam in a farni^ 
it is obvious from what is faid above, that the 
plowing of the clay after harveft ought firil to 
be difpatched. If both cannot be overtaken that 
feafon, the loam may be delayed till the fpring 
with lefs hurt. 

Next of a gravely foil ; which is the reverfe of 
clay, as it never fuffers but from want of moi- 
fture. Such a foil ought to have no ridges ; but 
plowed circularly from the centre to the circum- 
ference, or from the circumference to the centre^ 
It ought to be tilled after harveft ; and the firft 
dry weather in fpring ought to be laid hold of to 
fow, harrow, and roll ; which will preferve it in 
fap. One ufed to ridges may find fome difficul- 
ty in fowing without them. But a proper breadth 
may be marked, either with poles or by the fow- 
er's confining himfelf to a certain number of 
the circular furrows. 

The culture of oats is the fimplcft of all. That 
grain is probably a native of Britain : it will grow 
on the worft foil with very little preparation. 
For that reafon, before turnip was introduced, it 
was always the firft crop upon land broken up 
from the ftate of nature. 

Upon fuch land, may it not be a good meth6d, 
to build up on the crown of every ridge, in the 

J form 
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foroi of a wall, all the furface earth, one fed a^ 
bove another, as in a fold for (beep ? After ftand-* 
ing in this fornv all the fummer and winter, let 
the walls be thrown down, and the ground pre- 
pared for oats. This will fecure one or two good 
crops ; after which the land may be dunged for 
a crop of barley aiid grafs-feeds. This method 
may anfwer in a farm where manure is fcanty. 



3, BAR L£Y. 

Barley is a culmiferous plant that requires a 
mellow foih Upon that account, extraordinary 
care is requifite where it is to be fown in clay. 
The land ought to be fttrred immediately after 
the foregoing crop is removed, which lays it 
open to be mellowed with froft and air. In that 
yiew, a peculiar &rt of plowing has been intro* 
duced, termed ribbing; by which the greateft 
quantity of furface poffible is expo^d to air and 
froft. The obvious objedlion to this ni^ethod is, 
thathalf of the ridge is left unmoved* And to 
obviate that objetStion, I offer the following me- 
thod, which moves die whole foil, and at the 
fame time expofes the fame quantity of furface to 
frofl and air. This I efteem a valuable improve- 
ment;^ and I am only in pain about making 
it to be clearly underilood. As foon as the for- 
mer crop is dOf the field,, let the ridges be ga- 
theted with as deep a furrow as the foil will ad- 
mit^ 
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mit» b^inning at:the crown arid: ending at >tb€i 
fuTfowsi This plowing loofens the whole ibil, 
giving/ free access to- air and froft. Soon after, 
begin a fiecond plowing, in the :followiog man- 
ner. Let the ficM be divided by. parallel lines 
crofs the ridges, w^h[:rintertz:als;of thirty feet or 
fo* PJo'v^ !once round an interval, beginning at 
the tdge«,. and tiumrig the earth toward the 
middle of the interval j ^which covers a foot or 
fo bftht ground formerly plowed. Within that 
foot plow > another . ipnnd fimilar to the for-^ 
m&r ; and after that other rounds, till the whole 
interval be jimihisd, ending at. the middle. In- 
fteJad of beginning at the edges, and plowing to- 
ward the middle, it will have the fame effe<a to 
begin at the middle and to plow toward the 
edges. Plow the other intervals in the fame 
manner. As this operation will fill up the fur- 
rows, let them be cleared and water-furrowed 
without delay. By this method, the field will be 
left waving like a plot in a kitchen^ garden^ rid- 
ged up for winter:*. In^ this form;, the field is » 
kept perfedly dry; for befide the capital fur- 
rows that feparate the ridges, every ridge has a 
number of crofs furrows that carry the rain in- 
Aantly to the capital furrows. In hanging grounds 
retentive of moiilure, the parallel, lines above 
mentioned ought not to be perpendicular to the 
furrows of the ridges, but to be diredsed a little 
downward, in order to carry rain- water the more 

la haftily 
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h^ily to thefe fiarrows. , If the ground be clean, 
it may lie in that Hate winter and ^ing^.till the 
time of feed^furrowing. If wecd^ happen to rife, 
thej muil be deftroyed by plowing, or brakeingip 
or both ; for there cannot be worfe huftandry, 
than to put feed into dirty ground. 

This method refembles common ribbin^in ap- 
pearance, but i» very different in reality. As the 
common ribbing is not preceded by a gathering 
furrow, the half of tli^ field is left imtilled, firm 
as when the former crop was removed, imper- 
vious in a great naeafure to airorfroft. . It at 
the fame lime lodges the rain- water on every 
ridge, preventing it from defcending to the fur- 
rows ; which is hurtful in all foils, and poifon- 
ous in a clay foil. The ftitching here defcribed, 
or ribbing if you pleafe to call it fo, prevents thefe 
noxious effeds. By the two plowings the whole 
foil is opened, admitting freely air and firofl; and 
the multitude of furrows lays the furface perfe^- 
ly dry, giving an early opportunity for the bax- 
ley-feed.— But 1 have more to fay in fevour of 
the method propofed. When it is proper to fow 
the feedj, all is laid flat with the brake, which is 
an eafy operation upon foil that is dry and pulve- 
rifed; and the feed- furrow which fucceeds, is 
fo ihallow as to bury little or none of the furface- 
earth : whereas the flirring for barley is com- 
monly done with the deepeft furrow ; and confe* 
quently buries all the furface*foil that was meU 

lowed 
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lowed by the firoft and air : Nor is this method 
more expenfive; becaufe the common ribbing 
muff always be followed with a ilirring furrow, 
which is faved in the method recommended.' 
Nay, it is lefs expenfive ; for after common rib- 
bing, which keeps in the rain-water, the ground 
is commonly fo foured, as to make the ftirring a 
laborious work. 

Wher^ the land is in good order, and free of 
weeds, April is the month for fowing barley. E- 
very d^y is proper from the firft to the laft. But 
in a light foil, the latter part of the moiith is the 
fafeft^ Three lippies fown ffrft of April, were 
cut twelfth of Auguft. The increafd was 36 lip- 
pies, weighing at the rate of 18 ftone/rr boll. 
The ffraw weighed 17 ftone and 8 pounds. In 
the fanid field, all of one foil, other three lippies 
were fown firft of May, and cut fixth of Septem- 
l>er. The increafe 67 lippies, or one boll and 
three lippies, weighing as the former did at the 
rate of 18 ftone per boll. The ftraw weighed 
30 ftone. 

The drefling loamy foil and light foil fpr bar- 
ley, is the fame with that defcribed ; only that to 
plow dry is not altogether fo eflential as in dref- 
fing clay foil. Loam or fand may be ftirred a 
little moift : better, however," delay a week or 
two, than to ftir a loam when moift. Clay muft 
never be plowed moift, even thougli the feafon 
ibould efcape altogether. But this will feldom 

1 3 be 
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l>e neceffary ; for not in one year of tweijty will 
it happen, but that clay is dry eijough for plow^ 
ing fome time in May, Froft may corred clay 
plowed wet after harveft j but plowed wet m 
fpring, it unites into a hard mafs, not to be dif- 
folved but by very hard labour. 

The foregoing culmiferous plants are whatar^^ 
ordinarily propagated for food in Scotland, 
What follow are leguminous plants. Arid I J>e* 
gin with beans, being fownthe earljeft in fp^g« 



4. B £ A K s, 

Thk propcreft ifoil for beans is a deep and 
pioift clay. 

Th^re was lately introd^c?d into Scotland a 
piethod of fowing beans with a drilL plough, and 
horfe-hpeing th? intervals ; which, befide afFordi- 
ing a good crop, is a dreffing to the ground^ 
Put as that naethod is far from being general^ I 
keep in the common tracks 

As this grain is early fown, the ground intend- 
cd for it Ihould be plowed before winter, to giv? 
accefs to froft and ait; beneficial in all foils^and 
peceffary in a clay foil. Take the firft oppor- 
tunity after January when the ground is dry, to 
loofen the foil with the harroW firft defcribed, till 
a mould be brought upon it. Sow the feed, and 
poyer it with the fecond harrow. The third will 
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DoEiooth the furfacc, and cover the feed )equally^ 
Thefe harrows make the beft figure in covering 
beans, which by them can be laid deeper in the 
ground than by the ordinary harrows : Inclay 
foil^ the common harrows are altogether infuffi- 
cient. The foil that has retted long after plowing, 
is rendered compaft and folid : the common har- 
rows ikim the fiirface ; the feed is not covered j 
and the firflt hearty fhower pf rain lays it above 
ground. Where the farmer overtakes not the 
plowing after harveft, and is reduced to plow im- 
mediately before fowing, the plough anfwers the 
purpofe of the firft harrow ; and the other two 
will complete the work. But the labour of the 
firft harrow is ill faved ; as the plowing before 
winter is a fine preparation, not only for beans, 
but for grain of every kind. If the ground plow.- 
eld before winter happeii by fuperfluity of moi- 
fture to cake, the firft harrow going along the 
ridges, and croffing them, will loofen the furface, 
and give accefs to air for drying. A;5 foon as 
the ground is dry, fow without delaying a mo- 
ment. If raift happen in the interim, there is no 
remedy but patience till a dry day or two come^ 
Carfe clay, plowed before winter, feldom fails 
to cake. Upon that account, a fecond plowing is 
neceflTary before fowing ; which ought to be per- 
formed with an ebb furrow, in order to keep the 
froft-mould as near the furface ias polfible. To 
Clover the feed with the plough' is cxprefled by 

I4 the 
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the phrafe tafow und^ furrow. The clods nu- 
fed in this plowing, are a fort of (helter to the 
young plants io the chilly fpring-tnonthB. . 

The foregoing n^ethod will anfwer for loaou 
And as for a fandy or gravelly fbil^ it is altoge- 
ther improper for heans. 

Though I cannot recommend the horfe-hoeing 
of heans, with the intervals that are conmionly 
plotted for turnip, yet I warmly recommend the 
drilling them at the diftance of ten or twelve 
inches, and keeping the intervals clean of weeds. 
This may be done by hand-hoeing, taking op- 
portunity at the fame time to lay fr^fh foil to the 
roots of the plants. But as this is an expenfive 
operation, and hands are not always to be got, I 
propofe a narrow plough, drawn by a fingle horfe, 
with a mould-board on each fide to lay the earth 
upon the roots of the plants. This is a cheap 
and expeditious method: it keeps the ground 
iclean ; and nourilhes the plants with frefh foil ^. 

As 

* Cornelius Cclfus declares againft weecKng or hpeing 
beans; becaufe, fays he^ *' after having pulled tliem up 
f« with the h^nd, a qrop of grafe remains for making hay/* 
I have often regreted the lofe of that author's work upon 
hufbandry \ becaufe, from that on medicine, he appears a 
firft rate genius. But, if we cai^ truft to a fpecimen, the lols 
is not great. Columella, book 2. ch, ia» juftly condemns 
him for this doarine. " It appears, (fays he,) bad huf- 
f* bandry to fuffer weeds to grow up with corn, whicji 
f * muft deprive the com of fo much nourifliment." He adds, 
^th refpeft to beans in particular, " that the keeping 
f f them clean produces much meal and a very thin hulk," 
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As beans delight in a moiftfoil, and have no 
end of growing in a mend feafoti, they cover the 
ground totally when fown bf oadcaft, keep in the 
dew, and exclnde the fun and air ; th6 plants 
grow to a great height, but carry little feed, and 
that little feed not well ripened. This difplays the 
advantage of drilling, which gives free accefs to 
the fun and air, dries the ground, and affords 
plenty of ripe feed. 



5. PEASE, 

Pease are of two kinds ; the white, and the 
gray. The latter is what generally is cultivated 
in Scotland for fruit ; and the latter only IhaU 
be here handled, leaving the former to gardeners. 

There are two fpecies of the gray kind, diflin- 
guifhed by their time of ripening. One ripens 
foon, and for that reafon is termed hot feed : the 
other, which is flower in ripening, is termed cold 
feed. Whether thefe be really different fpecies 
or be accidentally different only, is left to natu- 
ral phUofophers. 

Peafe, a leguminous crbp, is proper to inter- 
vene between two (fulmiferous crops ; Icfs for the 
profit of a peafe-crop, than for meliorating the 
foil Peafe however in a dry feafon will produce 
fix or feven bolls each acre y but in an ordinary 
feafon they feldom reach above two or two and 
a half. This leads me to think, that in a moift 

climate, 
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cUnate/ which all the weft of Brham is, red clo- 
ver is a more bcoieficial crop; asitn^es 19 
good winter-food as peafe, and can be cut green 
thrice during fummer. When hufbandry comes 
to be better miderftood, I have little doubt but 
that Ted clover will baniifa peafe ahogether, ex- 
cept in the warinieft and driest ipots. 

A field intended for cold feed ought to be 
plowed in Odober or November ; but the feed 
ought not to be put into the ground before 
March : more early fowing fubjeds the tender 
plants to the nipping <:old of ApriL A field in- 
tended for hot*^ feed, ought to be plowed the 
midle or end of April immediately before fow- 
ing. But if infcfted with weeds, it ought to be 
alfp plowed in Odober or November. 

Peafe laid a foot below the fur&ce will vege- 
tate ; but the moft approved depth is fix inches 
in light foil, and four inches in clay foil ; for 
which reafon, they ought to be fown imder fur- 
row when the plowing is delayed till fpring. Of 
all grain, beans excepted, they are the leaft in 
danger of being buried* 

Peafe differ from beans, in loving a dry foil 
and a dry feafon. Horfe-hoeing would be a 
great benefit, could4t be performed to any ad- 
vantage ; but peafe grow expeditioufly, and foon 
fall over and cover the ground, which bars plow- 
ing. Horferhoeing has little efied when the 
plants are new fprung } and when they are ad- 
vanced 
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vanoed to be ibmiegt^ by that . culture, their 
length prisvents It. ¥aft growing at the .ikme 
time is the caufeior. their carrying £0 little. feed : 
the feed is buried amon^ the karcs.; and the Am 
cahnot pehetrate to make it grow and ripen;. For 
the fame reafoii, in a peaie-crqpr^ there is always 
more grain on the -weft fide of the ridge than on 
the eafl: fide. The plants are commonly laid 
o¥er by the w«ft wind/ and fmootherthe £Ded on 
the eaft fide. The only pradicable method to 
obt^ grain, is thin fowing ; but thick fowing 
produces more ftraw^ and aiellows the ground 
more. Half a boll for an Eng^fii acre may be 
reckoned thin fowing; three firlots thick fow- 
ing. 

Notwithftanding what is laid above, Mr Hun-* 
ter, a noted iformerin Berwiddbire, has begun 
of late to fow all his peafe in drills ; and he ne* 
rer fails to hare great crops of corn as well as of 
ftraw. He fows double rows with a foot inter-* 
val, and two het and a half between the double 
rowi, which admit faorfe^hoeing. 3y that me- 
thod, he has alfo good crops of beans on light 
land. 

Peafe and beans mixed, are often fown toga- 
ther in order to catch different feafons. In a 
moift feafon, the beans make a good crop ; in a 
dry feafon, the peafe. . . 

The growth of plants is commonly checked by 
drought in the month of July; but promoted by 

rain 
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rain in Auguft. In July, grafe is parched ; in 
Auguft, it recovers yerduie. Where peafc are 
fo far advanced in the dry feafon as that the feed 
begins to form, the growth of the plants is indeed 
checked, but the feed continues to fill. If the 
plants are only in the bloflbm at that feafon, their 
growth is checked a little ; but they become vi- 
gorous again in Auguft, and continue growing 
without filling till flopped by froft. Hence it is, 
that cold feed, which is early fown, has the beft 
chance to produce corn : hot feed, which is latQ 
fown, has the beft chance to produce liraw. 

The following method is pradifed in Norfolk, 
for fowing peafe upon a dry light foil, immedi-* 
ately opened from pafture. The ground is pared 
with a plough extremely thin, and every fod is 
laid exaAly on its back. In every fod a double 
row of holes is made. A pea dropt in every h(de 
lodges in the ftay'd ground immediately below 
the fod, thrufts its roots horizontally, and has 
fufficient moifture. This method enabled Nor- 
folk farmers, in the barren y^r 1740, to fumifl^ 
white peafe tq ^ at 12^ p^r boU. 

S E C T. II. 
Plants cultivated for Roots. 

PLANTS of that kind commonly cultivated 
in the field, ar« turnip, potatoes, carrot. 
pftT&ip* 

I. TUR* 
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i. TURN IK 

it anitnates me to have opportonity for giving 
directions about a crop^ that the beft farmers in 
this country have now taken into their plan of 
hufbandty i and that does not altogether efcape 
even imall farmers. Nor am I acquainted with 
a.fingle inftance in Scotland, where turnip fairly 
begun have been relinquifhed* 

The proper foil for turnip is a gravelly foil ; 
and there it can be raifed to tlie greateft perfec- 
tion, and with the leall hazard of mifcarrying. 
At the fame time, there is no foil but will bear 
turnip when well prepared. 

No perfon ever deferved. better of a country, 
than he who. firft cultivated turnip in the field. 
No plant is better fitted Sox the climate of Bri- 
tain^ no plant profpers better in the coldeft parts 
of it, and no plant contribmea more to fertility. 
Jn a word, there has not fpr two jcenturies been 
introduced into Britain amore vgiuable improve* 
mept. 

Of all roots, turnip requires the fineft mould ; 
and to that end^ of all harrows froil is the beft. 
In order to give accefs to firoft, the land ought to 
be prepared by ribbing after harveft, as above 
dire&ed in prep^urtng land &a barley. If the 
field be not fubjed to annuals, it may lie in that 
ftlflte till the end of May ; otherwife the weeds 
miift be deftroyed by a brakeing sdx>ut the middle 

of 
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of April ; and again in May, if weeds rife. The 
firft week of June, plow the field with a fhallow 
furrow. Lime it if reqoifite, and harrow. Ihe 
lime into the foil t. Draw fingk. furrowia with 
intervals of thi^ee &et, and lay dang in the furf 
rows. CoTer^ the dung fufficiiently, hy goiog 
TCMind it with the plough> and fbnmiiig the three 
feet fpaces into ridges* The 'dung comes thus 
to lie under the crown of every ridge,. 

The feafon of fowing muft be regulated by the 
time intended for feeding. Where iatended' for 
feeding in November, December, January, and 
February, the feed ought to be fown from the 
I ft to the 20th of June. Where* the feeding is 
intended to be^carried on till March, Ap|*il, and 
May, the feed mxtft not be fdwh till the. end of 
July. Turnip fowa ^arlierthan above direded, 
ilow^s that Tery fummer, and runs faft to feed;; 
which render&it in a good meafiire uafit for food. 
^ If fbwn much latter, it does not apple, and their 
is no/ood but from, the leaves. 

Though by a drill-plough the feed may be 
fbwn of any thickneifs, the fafefl way is to fow 
thick. Thin fowiag is liable to many accidents, 
which are fkrfrom being oMinterbalanced by the 
ei^penee that is faved in thinning. Thidc fowing 
can bear the ravage of the blac): fly, and leave a 

fufficient 

* MrBaillieof Jemfwood, has remarked thlit turnip 
failed by lime are more reUflied by oatde than ndfed by 
dung *, an4 that after feeding on the former, his cattle 
pafiured long before they would eat the latter. 
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fufficient crop hthmSU It hJk prote^on againfl; 
droughty gires tfaeplants.Ia rapid progreis, and 
eftablUhes than in the groucid before it is necef- 
fary to thin tbem. 

The fowing tumtp* bxmdcaft is univerfal in 
England, . aiul common ia 3cotlaDdt though a 
barbarous {>ratftice* The eminent advantage of 
turnip is^that, befide a profitsdile crop, it makes 
a moft complete fallow ; and the latter cannot 
be obtained l?ut by horfe-hoeing. Upon that ac- 
count, I recommend with confidence the fowing 
turnip in rows: at three feet diftance : wider rows 
anfwer no profitable end v ftraiter rows afford iM>t 
room for ahorfe to walk in. When the tutnip 
is about four inches high^ annual weeds will ap- 
pear. Go round, every interval with the flighted 
furrow pcdEblo^ at the diiUnce of two inches 
from each row^ moving.the. earth from the rows 
toward the middk of the interval. A thin plate 
of iron muft. be fixed on the left fide of the 
plough, to prevent the eanji from falling baci:, 
and burying the turnip. Next, let women be 
employed to weed the rows with thdr fingers ; 
which is better, and cheaper done, than with the 
hand-hoe. Tbe^ hand-hoe, befide^ is apt to.di- 
fturb the roots of the turnip that are to iland, 
and to leave them open to drought by removing 
the earth fromthem. The ftanding turnip are 
to be at the diftance of twelve inqhes from each 
other : a greater diftance makes them fwell too 
much ; a lefs diftance affords them not fufficient 

room.. 
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room. A woman foon becomes expert ia finger- 
weeding. The folbwing hint may be neccflary 
to a learner. To figure the turnip that is to 
Hand, let her cover it with the left hand ; and 
with the right pull up the turnip on both fides. 
After thus freeing the ^Handing turnip, fhe may 
fafely ufe both hands. Let the field* remain in 
this ftate, till the appearance of npw annuals make 
a fecond plowing neceflary j which niuft be in 
the fame furrow with the former, but a little 
deeper. . As in this plowing the iron-plate is to 
be removed, part of the loofe earth will fall back 
on the roots of the plants : the reft will fill the 
middle of the interval, and bury every weed. 
Wh^i weeds begin again to appear, then is the 
time for a third plowing in an oppofite dlredion, 
which lays the earth to the roots of the plants. 
This plowing may be about the middle of Auguft^ 
after which, weeds rife very faintly. If they do 
rife, another plowing will clear the ground of 
them. Weeds that at this time rife in the row, 
may be cleared with a hand-hoe, which can do 
little mifchief among plants diftant twelve inches 
from each other. I am certain however from ex- 
perience, that it may be done cheaper with the 
hand"^. And after that the leaves of turnips in a 

row 

* Children under thirteen may be employed to weed 
turnip with the fingers. I have feen them go on in that 
work with alacritj^ *, and a finall premium will have a 
goodeffe^ 
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row meet together, the hand is the only inftru- 
ment that can he applied for weeding. 

Tnll was the fatherof horfe-hoeinghulbandry; 
and to defett his method requires an apology^ 
The apology 1 make is, that the method I prc- 
fcribe, and have long praftifed, is more fimpl^ 
lefs operofc, and, as far as I can judge, equally 
fuccefsfbl. Our farmers ought to be excited by 
every motive to. embrace the cultivation of tur- 
nip : and nothing will contribute more than to 
render it eafy and fimple. Tull's method is not 
a little intricate ; and to its'intricacy, I am per- 
fuaded, is owing the negleft of it in England, 

In Torklhire the lambs are fed in July ii| 
a turnip field. They eat the weeds without 
touching the young turnip. Why Ihould we 
clean a field for turnip, they will fay, when it 
deprives the lambs of their food ? 

Where land is clean and the foil well pulveri- 
fed, a crop of turnip may be procured with very 
little trouble. The field being laid flat without 
ridges, cover it with well rotted dung. With a 
plough having a double mouldboard, make fur- 
rows having intervals of three feet, Which will 
mix the dung with the foil, and make three feet 
ridges; on the crowns of which drill the feed. 
As foon as weeds begin to appear, a deeper fur- 
row with the fame plough will bury the young 
weeds. Thin the turnip in the rows when two 
inches high, an4 gatiier clean earth to the roots. 

K If 
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If the land was perfeftly clean, this will he fuf- 
ficient for a good crop. 

In fwampy ground, the furface of which is beft 
reduced by paring and burning, the feed may be 
fowjfi in rows with intervals of a foot. To fave 
time, a drill-plough may be ufed that fows three 
or four rows at once. Hand-hoeing is proper 
for fuch ground ; becaufe the foil under the 
burnt Jtratwn is commonly full of roots, which 
digeft and rot better under ground than when 
brought to the furface by the plough. In the 
mean time, while thefe are digeft ing, the afhes 
will fecure a good crop. 

The black fly is a great enemy to turnip ; and 
I may juftly fay the only enemy, becaufe every 
other article can be fecured, by Ikill and dili- 
gence in the hulbandman. In a rich and warm 
foil, where the black fly is inftinftively di reded 
to depofit its eggs, I take it to be an unconquer- 
able enemy. Our only fecurity is, to change 
the field of battle, by raifing turnip in a moor- 
ifti ground, or in ground newly broken up, ac- 
cording to the diredlions given above *. 

2r. p o T A T o J? s. 

The choice of foil is not of greater import- 
lince in any other platit than in a potatoe. This 
plant in clay foil, or in rank black loam lying 

♦• low 

* 
t Chfp, 4. ^ 2, 
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low without ventilation, never makes palatable 
food. In a gravelly or fandy foil, expofedto 
the fun and to free air, it thrives to perfedion, 
and ha^ a good relifti. But' a rank black loam, 
though improper to raife potatoes for the table, 
produces them in* great plenty ; and the produA 
is good and wholefome food for horned cattle, 
hogs and poultry. ' 

The fpade is a proper inftrhment for railing a 
fmall quantity, or for preparing corners or other 
places inacceffible to the plough ; but for railing 
potatoes in quantities, the plough is thp only in- 
ftrument. 

As two great advantages of a drilled crop, are 
to deftroy weeds, and to have a fallow at the 
fame time with the crop, no judicious farmer will 
think of railing potatoes in any other way. In 
September or Odlober, as foon as that year's crop 
is removed, let the field have a rouling furrow, a 
crofs.|>rakeing next, and then cleared of weeds 
by the cleaning harrow. Form it into three-feet 
ridges, in that ftate to lie till April, which is the 
. proper time for planting potatoes. Crofs-brake 
it to raife the furrows a little. Then lay well- 
digefted horfe-dung along the furrows, upon 
which lay the *roots at eight inches diftance. 
Cover up thefe roots with the plough, going 
oiice round every row. This makes a warm bed 
for the potatoes ; hot dung below, and a loofe 
covering above, that admits every ray of the 
K 2 fun 
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fan. As foon ^ the plants appear abore ground, 
^o round every row a fecond time with tiie 
plough, which will lay upon the plants aa addi- 
tional inch or two of mould, and at the iame 
time bury aU the aanuak ; and this will complete 
the plowing of tlie ridges. When the potatoes 
lire fix inches high, the plotigh, with the deepeft 
furrow, muft ^o twice along the middle of each 
^nt^rVaJ in oppofite dire^ons^ laying earth firft 
pi one row^ and nfext to the other. And to pfer- 
form this work, ^ plpijgl^ with a double mould- 
board will be more expeditious. But as tie 
earth cannot be laid clofe to the roots by the 
plough, the fpa4e muft fiiccc^, with which four 
piches of th? plants muft be cpvcred, leaving 
little more ]>ut the tops abov^ ground : and this 
jDperation vrill at the feme time bury all the 
weeds that haye fptung fidce the former plow- 
ing. What weeds arife af];er, muft be pulled lip 
with tl^e band. A hat is never to be ufed here : 
it cannot go fo deep as to deftroy the weeds with- 
out cutting the filjres of the plants ; and if it Ikim 
the furface^ it only cuts pf the hp^s of the wceds^ 
and does not prevent their puftiing again. 

The fhortei^ and moft perfedl method of ta- 
lcing up potatoesi is to plow /once round every 
row at the diftance of four inches, removing th^ 
earth from the plants, and jgathering up with the 
hajud all the potatoes that appear. The d^ftanc^ 
18 made f9ur ii^ches to prevent cutting the roots, 

which 
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wbi^h ftr$ |bldtE>m $mnd above that diftance from 
th0 row^ fin each fids. When the gnmud is thus 
cleared by the plcnjgh, raife the potatoes M^ith a 
fork having thsee broad toes or daws, which is 
better than a fpade, as it does^ not cut the pota-> 
toes. The potatoes thus laid above ground^ 
touil be gathered with the h^nd. By this me- 
thod fcarce a potatoe will be left. 

As potatoes are a comfortable food for the low 
people, it is of importance to have them all the 
year roi;iQd. For a long time^ potatoes in Scot- 
land were confined to the kitchen-garden ; and 
after they were planted in the field, it was not 
imagined a^ firft thgt they eonW be ufed after 
the month of December. Of late years they have 
been found to anfwer evejj till April ; which has 
proved a great fupport to many a poor family, a$ 
they gre eafily CQok^d, and require neither kiU^ 
npr mill. But there is no caufe for Hopping 
there, . It is eafy to preferve them till the next 
crop : When taken out of the ground, lay in the 
comer of a bam a quantity that may ferve till 
April, covered from ftoft wit|[i dry ^raw prcflTed 
down : bury the remainder in a hole dug in dry 
grcmnd, mixed with the hu&s of d]?ied oats, 
fand, or the dry leaves of trees, ovet which build 
a ftacl; of hay or own. When the pit is offeaed 
for taking out the potatoes, the eyes of what 
have a tendency to piilEh nmft be cut exit \ and 
this cargo will ferve all the monlh of June. To 

^3 ^^ 
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be dill more certain of making the old crop meet 
the new, the fetting a fmall quantity may be de- 
layed till June, to be taken up at the ordinary 
time before froft. This cargo^ having not arri-. 
ved to full growth, will not be fo ready to pufli 
as what are fet in ApriL 

If the crop happen to be exhaufted before the 
neW crop is ready, the interval may be fupplied 
by the potatoes of the new crop that lie next the 
furface, to be picked up with the hand ; which, 
far from hurting the crop, will rather improve it* 



3. CARROT and parsnif. 

Of all roots a carrot requires the deepeft foiL 
It ought at leaft to be a foot deep, all equally 
good from top to bottom. If fuch a foil be not 
in the farm, it may be made artificially by 
trench-plowing, which brings to the furface 
wh^ never had any communication with the 
funjor air. When this new foil is fufficiently 
ijrf^roved by a crop or two with dung, it is fit 
jl^t bearing carrots. Beware of dunging the year 
^when the carrots are fown ; for with frefh dung 
they feldom are free of fcabs. 

Loam and fand are the only foils proper for 
that root. 

The ground muft be prepared with the deepeft 
furrow that can be taketi, the fooner after har- 
▼eft the better j immediately upon the back of 

which 
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which a ribbing ought to fucceed as direft^d for 
barley. At the^^^id of March or beginning of 
April, which is the time of fowing the feed, the 
ground muft be fjnoothed with a ^ brake. Sow 
the feed in drills, with intervals of a foot for 
hand-hoeing; which is no expenfive operation 
whei'e the crop is confined to an acre or two : 
but if the quantity of ground be greater,, the in* 
tervals ought to be three feet, in order for horfe-^ 
hoemg. 

In flat ground without ridges, it may be pro-^ 
per to make parallel furrows with the plough, 
ten feet from each other, in order to carry off 
any redundant moifture* 

' At Partington in Yorkfhire, from the end of 
September to thq firft of May, twenty work-* 
horfes, four bullocks, and fix milk-cows, were 
fed on the carrots that grew on three acres; and 
thefe animals never tailed any other food but a 
little hay. The milk was excellent ; and, ovei: 
and above, thirty hogs' were fattened upon what 
Was left by the oth^r beafts. 1 have this fadt 
from undoubted authority. 

The gulture of parfnips is the fame with that 
of carrots. 



k:4 sect. 
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SECT. III. 

Plants Cultivated for Leaves- 

TH^RE are many garden-plants of this kind. 
The plants proper for the field are cabba^, 
red and white ; colewort, plain and curied« I 
know very little difference in the cmltivation of 
thefe plants. And therefore, to fave trouble, I 
flia4 confine myfelf to cabbage* • 

Cabbage is an inteneftin^ axticle in hufhandry^ 
every foil being more or lefs proper for it. It i^ 
eafily raifed, is.fubjedl to few difeaifes, refift^ 
froft more than turnip, is palatable to catde, and 
(boner fills the fix^macfa than turnip, carrot, o£ 
potatoes. 

The feafon for fetting cabbage, depends on the 
ufe it is intended for. If intended for feeding in 
November, December, and January, the plants 
muft be fet in March or April, from feed fowa 
the end of July the preceding year. If intended 
for feeding in March, April and May, the plants 
mu^ft be fet the firft week of the preceding July^ 
from feed fown end of February or begiiming of 
March the fame year. The late fetting of the 
plants retards their growth ; by which means they 
have a vigorous growth the following fpring. 
And this crop xmakes an important link in the 
chain that; connefts winter and fummer green 

food. 
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fiwd. L6t me .o1)&r¥e hf the by, tiiat where 
/cabbage for fpring^rfood happons to be ne^e^od^ 
a few apticapf xye Ibwn at Micbai^as will fupr 
ply the want. After the rye is confumed, there 
is time lufficiiettt to prepare the gtound for tar- 
xup. 

And AQW to prepare a field for cabbage^ 
Where the plants are to be fet in Maxch^ the 
^did muft be jppiaAe 4p« afteit harveft, in ridges 
three £e;et wide. In that form let it lie all winter, 
to be mellowed with air and firoft. In Manit, 
take the firil opportunity between wejt and dry^ 
to lay dung in the furrowft. Cover the dung with 
a plough, which will coiw^ert th^ furrow into a 
crown, and cotilfeqwntly the crown into a furrow. 
Set the plapt$ upon the dang, diftant from ec^rh 
other three feet* Plant them fo ?8 to make a 
ftraight line c]3of$ the ridges, as well as along the 
furrows, to whichagarcknet's line ftretched per^ 
pendicularly crofs the furrows will be requifite. 
This will fet each plant at the diftance precifely # 
three feet from the plants that furround it. The 
purpofe of this accuracy, is to give opportunity 
for plowing, not only along the ridges, but crofs 
them. This mode is attended with three fignal 
advantages.: it fayes hand-ho^ifig, it is & more 
Complete drelfing to the foil, and it lays earth 
ijeaUy roui^d eycry plant. 
.. If the foil be doq) and compofed of good earth, 
a tr^6ch-plowing after the preceding crop will 

j' ^Qt 
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not be amifs; in which cafcythetinie for dm- 
ding the field into three-feet ridges as abo»vei 
ought to be immediately before the dunging fo* 
the plants. ^r v j 

If weeds happen to rife fo clofe to the. pknts 
as not to be reached by the plough, it will*rei 
quire very little labour to daftroy them with a 
hand-hoe. i * 

Unlefs the foil be much infefted with annuals^ 
twice plowing after the pfettts ate^fet will be ia 
fufficient dreffing. The firft removes the earth 
from the plants ; thcv next, at the diftance of a 
month or fo, lays it back. ' 

Where the plants ate to be- fet in July, the 
field muft be ribbed as dire<9:ed for barley. It 
ought to have a flight plowing in June before 
the planting, in order to loofen the -foil, but not 
fo as to bury the furface-earth ; after which the 
three- feet ridges muft be formed, and the other 
particulars carried on as directed above with re- 
ined to plants that are to be fet in* March. 



CHAP. VI. 

'Culture of Grass. 

THE grafles commonly fown for pafture, for 
hay, or to cut green for cattle, are «ed 
^ clover, white clover, yellow clover, ryegraft, and 

narrow- 
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narrow-leaved plantain, commonly called rib- 
wort. Among* the great variety 6f grafles, there 
is little doubt, but that fonle nfet«r forts may be 
introduced to advantage. But without meaning 
to (hiit out light, I am certain that the grafles 
mentioned aiAwer completely all ufeful purpofes 
of huflbandry. 

Red clover is of all the nioft proper to be cut 
green- for *fiimmer- food. It is a biennial plant 
when fufFered to perfeft its feed ; but when cut 
green, it will laft three years, and in a dry foil 
longer. At the fame time, the fafeft courfe is to 
let it ftand but a fingle year : if the fecond year's 
crop happen to be fcanty, it proves, like a bad 
crop of peafe, a great encourager of weeds by the 
Ihelter it affords them. Sainfoin and lucem make 
excellent grfeeri food ; and, when preferved clean 
from weeds, they will ftand good ten or twelve 
years, efpecially in a deep gravel. There they 
extend their roots very dfeep, and will grow vigo- 
roufly in a dry fummer, when other plants of 
ihorter roots languifti by lack of moifture. But 
except in fuch a foil, I venture to declare in fa-^ 
vour of red clover; and my reafon is, that the 
. expence of fo wing it yearly is much lefs than that 
of hand-hoeing fainfoin and lucern frequently 
every year. Sainfoin indeed feems to be the har- 
dier plant. Farmers about Bath fow it in their 
higheft uniheltered grounds ; and it endures froft 
letter than clover, or any fort of grain. Like 

clover 
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clover ^t is f^wfi W^tlf barley y \xat ^ the £^ \^ 
j^fla^y much If^ ly^U i^ffice than of barley. It 
i^ cpm^onjiy ^U but once t^e fif ft y^ar i aud' 
t^ firft wiAtei;, cQ^-afhes are fprea4 !}pcm it. 

piere, as in ^ totl^er crops, &e gqodnefs of 
f e4rc|pver feed \^ of ij^port^uic^. Ghoofe p}uinf 
feed of a purple colour, becaufe it ts^kes pn th^t 
colpur whpn ripe, l^ is red when hurt in the 
drying, and of a fa^nt colour wl^fiQ HPt^pe. 

|led clover is luxu^i^ upQ^ s^ rich foil, whe* 
{|w?r clay, loaqfi, or gravel; i^ wijl grow ewa 
»pon ^ moor properly cultivated. A wet foil is 
Jits Qi^^y bane > |br there it does not thrive. 

To have red clover in p^rfei£lion; weeds muft 
^ e^^tirpated, and ftones taken off. The mould 
ought to be H^^e a^ fine as harrowing can make 
it I and the furfi^cebe fmoothed ^ith a light rol- 
^r, if not fuffici^ntly finooth without it. This 
gives opportunity for^diftributing the feed evenly, 
which muft be covered by a fmall harrow with 
teeth no larger than of a garden-rake, three inches 
loiitg, and fix inches afunder ; of which there is 
a draught annexed. In harrowing, the man 
ihould walk behind with a rope in his hand fix- 
ed to the back part of the harrow, ready to dif- 
entangle it frpm ftones, clods, turnip or cabbage 
roots, which wpuld frail the feed, and difplace it. 

Nature has not determined any precife depth 
for the feed of red clover, more than of other feed. 
It will grow vigoroufly ^ofo two lAQhos df ep, and 

it 
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it will grow wjien badej covered. Half aa'iuch 
I reckon the moft advantageous pofition in clay 
foily a whole inch in what is light or loofe. It is 
a vulgar error, that fioiail feed ought to be fpa^ 
ringly covered. Mifled by that error, fanners 
commonly cover their clover-feed with a thtfrn 
bufh; which not only covers it unequally, biit. 
leaves part on the furface to wither in the aif . 

The proper feaibn lor fowing red clover^ is from 
the oaiddle of April to the middle of May. It will 
fpring from the firft of March to the end of Au« 
^ft } , but fuch liberty ought not to be taken ex« 
eept from neceffity. 

The ordinary manner of fowing, is to hold the 
feed between the thumb and two fore fingers* 
I prefer another manner ; which is to take into 
the hollow of the hand as much as will i^ve ia 
jvaiking three or feur fteps ; and to join the fin-* 
gers to the p^m fe» loofely, as to make many 
fmall holes for throwing out the feed. A hand 
clofed fo loofely, refembles*the h>fe of a water- 
ing pan, which fcfatters the water through a 
number of finall holes. 

There iS not a greater miftake in husbandry, 
than to be fparing of feed. Ideal writers talk 
of fewing an acre with four pounds. That qnair- 
tity of feed, fay they, will fill an acre with plants 
as thick as they ought to ftand. I admit this rule 
to be good where grain is the obje<a ; but not 
with refpea to grafe. Gra&-&e4 cannot be fowh 

too 
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too thick: the plants fhelter oncanothet : they 
Tetain the dew : and they muft pufti upward, ha- 
ving no room laterally. Obferve the place where 
a fack of peafe, or of other ^rain, has been fet 
down for fowing : the feed dropt there acciden- 
tally grows more quickly than in the reft of the 
•field fown thin out of hand : I have feen it fix 
inches high, when the reft of the feed fcarde ap- 
peared above ground. A young plant of clover 
or of fainfoin, according to TuU, may be raifed 
to a great fixe where it has room ; but the field 
Tvill not produce half the quantity. When r^d 
clover is- fown for cutting green, there ought not 
to be lefs than twenty-four pounds to an acre. A 
field of clover is feldom too thick : the fmalkr a 
ft em be, the .more palatable to cattle. When too 
thin^ the ftems tend to wood. 

Red clover is commonly fown with grain ; and 
the doubt may be, what grain is the moft proper. 
I pronounce in favour of flax ; and I pronounce 
with confidence from multiplied experience. The 
foil muft be highly cultivated for flax as well as 
for red clover. The proper feafon of fowing is 
the fame for both : the leaves of flax being very 
fmall, admit of free circulation of air ; and flax 
being an early crop, is removed fo early as to give 
the clover time for growing. In a rich foil it has 
grown fo fafl, as to aflford a good cutting that 
very year. Next to flax, barley is the beft com- 
panion to clover. The foil muft be loofe and free 
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fbr barely ; and fo it 6ught to be for clover : the- 
feafon of fowing' is the fame ; and the clover is 
well eft ablilhed in the ground before it is -over- 
topped by the barely. At the fame time^ barely 
commonly is fooner cut than either oiats or wheat.' 
In a word, barley is rather a nurfe than a ftepmo- 
ther to clover during its infancy. When clover 
is fown in fpring upon wheat, the foil, whi<^h has 
lain five or fix months without being ftirred, is an 
improper bed fbr it j and the wheat, being in the 
vigour of growth, overtops it from the begin- 
ning. It cannot be fown along with oats, becaufe 
of the hazard of froft ; and when fown as ufual 
among oats three inches high, it is overtopped, 
. and never enjoys free air till the oats are cut. 
Add, that where oats are fown upon the winter 
furrow, the foil is rendered as hard as when ufi- 
der wheat. Red clover is fometimea fown by it- 
felf, without other grain; but thte method, 
befide lofing a crop is not falutary ; becaufe 
plover in its infant ftate requires Ihelter. The 
year 1775 confirmed all my experiments about 
clover. In part of a field, flax was fown with it *, 
in another part, barley ; and, in the remainder 
it was fown alone. The clover on the firft was 
the beft ; on the fecond, inferior; and, on the 
third, the worft. Yet the barley was fown thin, 
as it ought to be with grafs-feeds, and was but 
an indifferent crop. 

And this leads to the quantity of grain proper 
to be fown with clover. In a rich foil well pul- 
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verifedi a peck of barky on an Englifli aicre m aB 
that ought to be veatured ; but there id not miurh 
foil in Scotland fo rich; Two Linlithgow firlots 
make the proper quantity for an acre that produces 
coniQEionly fix bolls of batley; half a firlot for what 
produces mnt bolls. To thofc who arc govern- 
ed by cuftom, fo fotall a quantity wiH be thought 
ridiculous. Let them Only confider, that a rich 
foil in perfedb good order, will from a^finglc feed 
of barley product twenty or thirty vigorous ftems. 
People may flatter themfelves with the remedy, 
of cutting barley green for food, if it happen to 
opprefs the clover. This is an excellent remedy 
in a field of ah acre or two ; but the cutting an 
extenfive field for food muft be flow ; and while 
one part is cutting, the clover h fmothered in 
other parts^ 

The culture of whitcf clover j of yellow clover, 
of ribwort, of ry^grafs, is the fame in general 
with that of red clover. I proceed to their pccu^ 
liarities. Yellow clover, ribwort, ryegrafs, are 
all of them early plants, blooming the tad of 
April or beginning of May. The two latter arc 
evergreens, and therefore excellent for winter* 
pafture. Ryegrafs is lefs hurt by froft than any 
of the dovers, and will thrive in a moifler foil ; 
nor in that foil is it much aflfeded by drought. In 
a rich foil, it grows four feet high : even in the 
dry fummer 1775, it rofe to three feet eight 
inches ; 4>ut it had gained t^at height before the 

drought 
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drought came on* Thefe graflfes are generally 
fown with red clover for producing a plentiful 
crop.. The proportion of feed is arbitrary ; and 
there is little danger of too much* Whenryegra6 
is fown for procuring feed, five fir^pts wheat-mea- 
fure may be fown on an acre ; and for procuring 
feed of ribwort, forty pounds may be fown. The 
roots of ryegrafs fpread horizontally; they bind 
the foil by their number ; and though fmall, are 
yet fo vigorous as to thrive in hard foil* Red 
clover has a large tap-root, which cannot pene- 
trate any foil but what is open and free; and the 
largenefs of the root makes the foil ftill moreopen 
and free. Ryegrafs, once a great favouritCj ap-' 
pears to be difcaided in mod parts of Britain. 
But were the management of it well underftood, 
it woiild be reftored tp high favour^ The com- 
mon practice has been^ to fow it with red clover, 
and to cut them promifcuonfly the beginning of 
June for green food, and a little later for hay. 
This indeed is the proper feafon for cutting red 
clover^ becaufe at that time it begins to flower ; 
but as at that time the feed of the ryegrafs is ap- 
proaching to maturity, its growth is at an end 
for that year, as much as of oats or barley cut 
after the feed is ripe. Oats or barley cut green 
before the feed formSj^ will afford two other cut- 
tings ; which alfo is the cafe of ryegrafs, of yellow 
clover, and of ribwort.. By fuch management, 
L ^ 
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2(tl the profit wiH be drawn that thefe plants can 
aflford. 

When red clover is intended fer ieed, the 
ground ou^t to be cleared of weeds, were it for 
no other purpofe than that the feed cannot other* 
wile %e preferred pure : what weeda efcai^ the 
plou^ ought to be taken out by the band. In 
England, when a crop of feed i& intended, the 
clover is always firft cut for hay. This I conjee^ 
ture to be done, as in fruit-trees, to check the 
growili of the wood^ in order to encourage the 
-fnut* This pradice will not anfwer with us^ as 
the feed would often be too late of ripening. Bet- 
ter to eat the clover with Ihcep till the middle of 
May, which will give time for the feed to ripen«^ 
The firft crop of red clover, if not retarded by eat- 
ing, will not anfwer {b well for feed as the fecimd. 
The plants grow vigoroufly v and the leaves co- 
ver the feed fo as to give little accefs to the fun 
and air. For the fame reafon, peafe on rich lan(t 
grow to the ftraw, and feldom produce much 
feed. The feed is ripe when, upon rubbing it be- 
tween the hands, it parts readily from the huik. 
Then ^ply the fcythe, fpread the crop thin, and 
turn it carefully. When perfeftly dry^ take the 
firft opportunity of a hot day for tbre&ing it on 
boards covered with a coarfe iheet. Another 
way lefs fubjed to ri(k, is to ftack the dity hay^ 
and to threfh it the end of April. After the firft 
tbreftiicig, ex^ok the hufics to the fun, and threfh 
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td^ev: oTQt waA QY«r ttllm feed remaui. Kotluog 

Imik |iart \fida its f»d; ijt whidb Ytew; it ma^t be 
capofed tcr the ftio bj p^cek, aa hour oc two 
bft&r^ tfafii fl^l in applied. . 

W^it$ c^iover uoteiuled £qt feed, t$ managed in 
the ^Hsnt: irmmer^ No pldot ougbt to be mixed 
witj^L jy^J^^ Ait is. uKteoded for &^. In Scot- 
land, mucb ry€gra64ecd is burt by tranfgreffin^ 
that mle. The imi h ripe when it parts eaflly 
£ram the Im^ The jellowoefsoftbe ftem is aa^ 
otker i]i4ii»ti0i^Qf itsripenefs; in which particu- 
lar it fjefeoablesiQ^, bariey, and otter: culmife- 
tom f^wi^0. The beft planner to manage a crop 
of rjregrafs fiur feed^ is tp hind it loofbly in finall 
ihi»iYe$»^ wjdomng them at the bottom tQ make 
tbegi ftwd ere<^ i m ia di^ne with* oata in moiit 
w^|]bef • In than iStaje they may ftand till fiiffi- 
cientJy dipy for thareihing. By this method, they 
dry more quickly, and are lefe hurt by rain, than 
by clofe bipding and ^tting the flieaires in fhocks 
Jifee x:pni. The wptft way of all, is, to fpread 
the rypgrafe on the moift ground ; for it makes 
the feed malt^p. The flieaves^ when fufficiently 
di?y, ar? carried ia.clofft cants to where they are 
t0 be thr0ibed QP a boArd, as mentioned above^' 
for cl0y,«r> Put theJtraw in a rick, whea a hun- 
dred ftpoe or fo ajr^ ^relhed» Carry the threib- 
ing-boiard to the place where another ric^ is: in- 
tended; and fp m tiU the M^ojle feedis ^relttied, 
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and the draw ricked. There is neceffitjr for clofc 
carts to fave the feed, which is apt to drop out in 
a hot fun: and, as ohferved ahove, a hot fun 
ought always to be chofed for threfliing. Carry 
the feed in facks to the granary or barii, there 
to be feparated from the hu(ks by a fanner. 
Spread the feed thin upon a timber floor, and- 
turn it once or twice a-day, till perteiaiy dry. If 
fuffered to take a heat, it is ufelefs for feed. 

I fhall conclude this chapter with a few obfer- 
vations upon the diflferent endurance of plants. 
That fome plants muft be perpetual is evident 
from the. old' grafs fields feen in every quarter, 
that are always paftured, and never fuffered to ga 
to feed. Even the largell trees have a period of 
exigence; but fuch grafs plants can never wear 
out, otherwife the field would be left bare. Some 
plants endure but a year; wheat, for example, 
oats, barley, peafe. Their deftined purpofe is to 
carry feed, which is completed within the year, 
and then they die. Some plants require two 
years to perfeft their feed, which is the cafe of 
cabbage. Red clover, yellow clover, ryegrafs, 
carry feed every year j but the firft feldom lives 
above two years, and the others not above fevea 
or eight. White clover is a perennial plant. 
Like a ftrawberry it throws out flagellae or run- 
ners from the ftem, which take root and become 
new plants without end.. From the roots of 
pthers there are items produced yearly, which da 
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not perfcft their feed till the fecond year ; after 
which thefe ftems die and give place to others. 
Such plants have at the fame time not only ftems 
of the fecopd year bearing feed, but recent ftems 
that require another yearns growth to ^arry f^eed* 
It is of perennial plants that the green covering 
of an old pafture field is compofed. Some of 
thefe are nK)re palatable and nourilhing than 
others ; and the old gr^s field is valuable in pro- 
portion to the goodnefs qf plants that grow in it. 
But to give all the fatisfadion poffible on a fub- 
jeft of capital importance in huibandry, 1 here 
annex a lift of perennial grafles, including not 
only what endure for ever, but what are very, 
long lived. Every pafture field in Scotland from 
5 s, to L. 5 per acre, is compofed of fome of the 
fixteen foUowinff g^rafles. 

1. Poa annua. Suffbll^ grafs. 

This grafs require^ a mijd climate more thaQ 
any other gramineous plant we have. It perifties 
by the feverity of the Swedifli winter j and upon 
that account is clafled among annuals by JLin^ 
naeus. But though it is an annual in Sweden, it 
is perennial in Scotland. 

2. Poa trivialis. Common meadow-grafs. 
* 3. Poa pratenjis. Great meadow-grafs. 

4. Poa anguJlifoUa. Narrow-leafed meadow^ 
grafs. 

5. Lolium perenne. Ryegrafs. 

6. Avenaflavejctns. Yellow oat-grafs» 

l^i Tbe 
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•hi« m^k Vatiiabte J)a^6rers bcrfh In 3£n^aiiii* 
indScotiknd, are moftljr fotnlied bf tlifefefii ^b^ 
cies, wHicli ri^ver groW bat iA iifcfa ft/A 'ttiey 
afFeft old manured land, and prevail tn 6tn: croft 
lands ; Biit are never to be feen ih tvbdk W0 Citt 
puit-field, nor will they grow hi it 

f. Ahpteufms pt^enp^ Mt2fdtm fbac-tall. 

1^: pffmjiriii trljlaius^ Ctcfted 4i«g$*t|iiL 
it. jSgrti/iiiftupUliirii^f Fitii teitt-gmfs* 

Thefe jEoijr fpecies, though often mixed with 
the ifprmer in rich pauure, can take iip with a 
jneaner foil. They compoFe the chj^f part of all 
the out-field pafture, that is, of all the pafturc in 
Scotland. The t^nth fpecles is the ipoft preva- 
lent ; aijd forms piore of the herbage of Scotland 
(than any other plapt, 

1 1 • Pbteutp^ pratenfe. Meadow cats-tai]. 

12. HqIcus ianaiui* Meadow foft-grafs. 

13. DaByUs j[loinerata. Orchard-grafs. 

14. Bromus fecaHnus\. Goofc-grafs, 

Thefe four are tall rank graifes, that are poft^ 
poned by cattle when green, where they cgn get 
any of the formfer. TIjfy ^flford good hay how- 
crer, aod ^ite a great. crop. 

15. F^uca 

"^ Modem botamfts biiV^ Mmedtlite gitdii j^r«^iV \pl. 
f Bromut tnolitJi. 
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154 F^uiik wituk Sjbeeps fefcue, 
i6. F^uca durUipeula. Hard fefcue. 

^ Thcfc two ^[>ecias fona our beft fheep pafture ; 
but are of too diminutive a growth for the fey the, 
and not a fubjed of culture. 

All thefe graflfes propagfi?te powerfully by the 
roots, as well as by feed. Their manner of growth 
by the roots, as above hinted, is in tWo different 
wajtt. The firft by fuckers, which rife fucceffive- 
Ly from the prefent plant ; and the jgraiTes that 
grow in this w^y, form lai:ge tufts jof a round 
figure. The fecond is by runners, which fhoot 
forth on all fides of tiie plant. Thefe arc tbe 
grafles which form the moft clofe uniform fward,, 
:and the beft pafture. Both kinds are perennial ; 
and I m^y f^y perpetual ; for in their proper foil 
they will grow for ever, without being renewed 
by feed. 

Ribwort and white clover, are not in this lift ; 
becaufe they are not confidcred as grafles by the 
learned in botany. But as they are perennial, 
propagating both by feeds and rocJts, tliey ar^ 
capital articles in old pafture. Rycgrafs in its 
natural foil is a perennial : inlJiat foil, it propa- 
^tes both by fe^s^nd roots, and fubfifts in vi^ 
gour where it never was fown by art. In a foil 
lefs natural to it, the feeds fown may produce a 
few good crops ; but it w ill not renovate itfelf 
leitber by feeds or roots. This is the cafe in moft 

I^ 4 fields 
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fields of cultivated ryegrafs, efpecially in a wet 
or clay foil, or where other predominant grafles 
prevail. Even white clover will decay, where 
^t is raifed in a foil that is not natural to it. 



CHAP. VII. 
Rotation of Cro^s. 

NO hranch of hulbandry requires more Ikill 
and fagacity than a proper rotation of 
crops, fo as to keep the ground always in heart, 
and yet to draw out of it tl^e greateft profit pof- 
fible. A horfe is purchafed for labour ; and it 
is the purchafer's intention to m^ke the moft of 
him. He is well fed, and wrought according 
to his ftrength : to overwork him, is to render 
him ufelefs. Precifely fimilar is land. Profit is 
the farmer's objed ; but he knows, that to run 
out his farm by indifcreet cropping, is not the 
way to make profit. Some plants rob the foil, 
others are gentle to it : fome bind, others loofen. 
The nice point is, to intermix crops, fo as to 
make the greateft profit confiftently with keep- 
ing the foil in order. In that view, the nature 
of the plants employed in hulbandry, muft be 
accurately examined. 

The difference between culmlferous and legu- 
minous plants, is occafionally mentioned above*. 

* ' Witl* 
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With refpeft to theprefent fiibje£k, amanower in- 
fpedion is ncceflary- Culmi&nms plants, having 
fmall leaves and few in number, depend moftly 
on the foil for nourilhment, and little on the ain 
Paring the ripeiiing of the feed^ they draw pro-, 
bably their whole noarifhment from the foil ; as 
the;leaves by this time, being dry and withered, 
muft have loft their power of drawing nourilh-* 
ment from thaair. Now, as culmiferous pianos 
are chiefly cultivated for feed, and are not cut 
down till the feedbe fully ripe, they may be pro- 
nounced all of them to be robberSj fome more, 
fome lefs. But fuch-plants^ while young, are all 
leaves ; and in that ftatc draw mipft ot their nou^ 
ri(hment from the tat. Hence it is, that where 
cut green for food to cattle, a tulmiferous crop 
is far from being a robber. A hay-crop accor- 
dingly, even where it confifts moftly of ryegrafe, 
is not a robber, provided it be cut before the feed 
is formed ; which at any rate it ought to be, if 
one will have hay in perfeftion. And the fog- 
gage, excluding froft by covering the ground, 
keeps the roots warm. A leguminous plant, by 
its broad leaves, draws much of its nourifhment 
from the air. A cabbage, which has very broad 
leaves and a multitude of them, owes its growth 
more to the air than to the foiL One fad is cer- 
tain, that a cabbage cut and hung up in a damp 
place, preferves its verdure longer than other 
plants. At the fame time^ a feed is that p^oct of 
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a plsnt wiiich 4!<6qiii]^s^ Ifie moft ncArifbmcM.^. 
aod ibt that lumriAmenC a cillteti&roto ^aaC 
iBuft be indebted cntttelj to t&d fbiL A Itgtt** 
minoirt crop, on the ^contraTjy when but gifeen 
for food^ nrnft be terjr ^ei^ile to the groitaid* 
Peafe ahd beans are kgdthkicms ^^9 ; but be« 
mg cultivated for feed^ they feeife to occti^ j a 
middle ftation : their feed make^ thetn more fi> 
vere tfaanof^er kgununous trops cut greoi : tbeir 
teareis^ which grov^ till rea^tng, ntake th&a le& 
ieirere than a cdhniferoil^ |»laiit& teft to ri|pe&. 

Tfaefe plapts are diftiliguifiied no lefs remark* 
ibly by the foUOwing circilmftance. All the 
feeds xxf a euUniferous plant ripen at the fasie 
time. As footi ias they begin t» form, the plant 
becomes ftatiobary^ th^ leaves ivicher, the roots 
ceafe to pulh, ^nd the pkamt^ when <^ut down^ is 
blanched il9d &plef8. The feeds of a l^na^ 
hoite plant Are formed fiikxlreffively : flowers and 
fruit appear at the hme time in different parts of 
the plaht. This plant accordii^ly is continually 
growing and pufliing its rCK>t«. Hfence the va- 
iufe of bean or pcafe ftraw above that of Wh^t or 
tmts : the latter is "witiiered and dry ^hoti Ae 
iprop is cut; the former, green and fudculent. 
The dilSerence, tirarefc^, #ith i^fped to the foil 
between a culmiferous and kigun^noos crop^ is 
igreat. The latter^ growing tiU cut down, ke(^ 
the ground in cdnftarit motion, and leaves it td 
the pk)ugh loofe •and m«Jlow. The former gives 

over 
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gtmtA, W^ MSi bt ittdtibfi, Wrife cofti)?aA irtd 
hard. Ncftis Ah^il. &6#,*atetig 6ft i baltni^ 
ferbus cf3^ Vtt^^^ gf 6iittd t(egihV to Iratdeii, 

|ha'd68 li!'61h Wife futi by iW^rdid. le^ei, atfd 
iinfers 'di: Ifeifdife into tfee; gk>und. tile ^titr(| 

hitd but dfy : liftet ^ le|gmii?iou^ crbp, ft fe ii(^ 
dtily ioote, Ibto fbft and uti^dtr^. 

t)f dltiilitii^otrs plafitt/WhbAtte the ttidftft^ 
veirfe, by thfe lofl^ time it 6"ccapfe^ the gfoiirtA 
t<rithotit dilmittmg u ploagb. Atfd «s the g^aifi 
is heutieirtJfi^Ta tMt of batfey 6r oati, ft ^robabi:^ 
requites mote tioiirilhifteftt thih eitbet. Spring^- 
\^^heat h crebping hito ufe : tf it fti6ctted, k X)^U 
probably fee not iniich ftiore fevete than dthet 
culmiferous plahts. ft is bbfetvtd abdve, tJlat a* 
pt^aife and bfean* dtaw patt 6f thdt ndutifhtnent 
From the air by thtir gr^en feiaves while ailotv^ed 
tb ftand, tb:ey dtaW the left ffom the ground ; 
and by theit conftant growing they teave it hi 
good Condition ft)r fuhfeqnient ctops. In both 
tefpiSts they ar6 pi^eferabfe to a.ny fculmiterbU* 
cr6p. 

GulmifthMis fci^ps, to t^fe^ved ab^V^» tffe l|Ol^ 
Vobfcett When tiit green : the f6il> fair frdfti ha^** 
dening, is kept itt coMl&nt iftWten by the ptiihv 
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ing of the roots, and is mbre tender than if. it 
had been left at reft without bearing any crop, 

Btilbous- rooted plants are above all opierative 
in dividing andpulveriGngthefoiL Potato-roots 
grow fix, eight, or ten^ inches under the furface ; 
and, by their fizc? and number, they divijde and 
pulverife the foil Jietter than can be done by the 
plough ; confequently, whatever be the natural 
colour of the foil, it is black when a potato-crop 
is taken up. The potato, however, with refpi?<Jt 
to its quality of dividing the foil, muft yiel4 to a 
carrot or parf pip ;, which are large roots^ and 
pierce often to the depth of eighteen inches. The 
^urnip, ^y its tap-root, divides the foil more than 
can be done by a fibrous rooted plant ; but as its 
bulboqs root grows moftly above ground, it dir 
vides the foil lefs than the potato, the carrot, or 
the parfnip. Red clover, in that refpe<a, may be 
put in the fame clafs with turnip. 

Whether potatoes or turnip be the more gentle 
crop, appears a puzxling quefticjny The former 
bears feed, and probably draws more nourifhment 
from the foil, than the latter when cut green. 
On the other hand, potatoes divide the foil mare 
than tutnip, and leave it more loofe and friable* 
It appears no lefs puzxling, to determine be- 
tween cabbage and turnip : the former draws 
more of its nouriftiment from the air, the lattet 
leaves the foil more free and open. 

Here 
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Hcire are a nini^bet of fz€ts :. What is th^ re- 
fult of the whole ? Clearly what follows. Culim^ 
ferous plants are robbers ; fomie more, fome lefs : 
they at the ikme time bind the foil ; fome more^ 
fome lefs- Leguminous plants in both refpeds 
are oppofite : if any of them rob the fori, it is in 
a very flight degree : and aU of them without 
exception loofen the foil. A culmiferbus crop, 
however, is generally the more profitable : but 
few foils can long bear the burden offuch crops, 
unlefs relieved by interjecSked leguminous crops. 
Thefe, on the other hand, without a mixture of 
culmiferous crops, would foon render the foil 
too loofe. 

Thefe preliminaries will carry the farmer fome 
length in direftihg a proper rotation of crops. 
Where dung^ lime, or other manure^ can be pro- 
cured in plerity to recruit the foil after fevere 
cropping, I know no rotation more proper or 
profitable in a ftrong foil, than wheat, peafe or 
beans, barley, oats, fallow. The whole farm 
may be brought under this rotation, except fo 
far as hay is wanted. But as fuch command of 
manure is rare, it is of more importance to deter- 
mine what Ihould be the rotation, where no ma- 
nure can be procured but the dung colleded in 
the farm. Confidering that culmiferous crops 
are the more profitable in rich land, it would be 
proper to make them more frequent than fbe 
other kind. But as there are few foils in Scot- 
land 
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lutd tliat win admit fiich fveqiAaftnt cnlxm&rous 
orops without faffibria^ it may lie Ijaid dojro a$ 
a general ruk, that alternate crops, culam&roui 
and legumitiaus, oa^t to form; the: rotatio0» 
Nor are tliere maay ib|h that wiU flaiid good, 
even with this &yoijurabIe ]x>talioo, mAtk relie- 
ved from time to time by paftifriog a fc^w yearsv 
I;^ Ci\(^ eg&teoded rotation be art&Uy oaeried <mf 
1 take it fov granted, that <^iQp^ wi^out mii may 
b? obtained in a tolerable good QhI withoitf: my 
BQ^anure buH wii^t is; prodtti^ in the %m* 

Having dtfcu£S»l the oatuoe of pknts a^ far as 
rotation of ccops is concerned,, the: nature of tb^ 
foil comes next under confideration. It is, fcarce 
neceflwy to be ipenlioned, beisg known to eyery 
former, that clay anfwers beft fi)jr w:bwt, moift 
day £br beans, loam &r barley and peafe,. Mgbt 
Soil Box turnip, fkndyfoil for rye and buck wheat ; 
and that oats thrtre better in coarfe foi) than any 
dther gjrain^ Now, in direiSing a: rotation, it is 

^not fufficientdiat a culinifecouji, crc^ be always 
fiicceded by a liguminous : attention, muft b/e 
alio given, that no; crop be introduced that i^ un- 
fit for the (oil. Wheat being a great binder, 
requii^ more than ^ly other crop^ a leguminous 

^ crop to follow. But every fuch crop i^ not pro* 
per: potatoes are the greateft opene;;^ of foil ; 
but they are improper in a wheat foil. Neither 
will tuc^nip anfwor, becaufe they require a ligl^t 
foil. A very loofe foil, after a crop of rye re- 
quires 
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guims rjf^^i^ >to ¥is4 it, §r tj^ itee^lkig ^ 
cattle in imftiftnng ; Vi^t to }m;i4 tb^ jCqU Ti^^a^ 
muft aw)t be vwtw^ j ifor it fiic^q^ Ul in l^qdf 
foU. 

Another conlideration of moment in dire<ftii;)£ 
titkt rotation, 13 t© «vqi4 crop^ ||^at ,€«^courage 
;«reed9. F^afe is the ft^^ft of .s^l ^pps for fuc^ 
ceeding to w^e^t* bwwfe Jit isn4^ra t^e ground 
loofe and rmAQyff.m^ IJPke i^q^ foil agreqs w'nk 
both, 9wt bewaie of po^fe, wpi/efs tl^ fpj^ l^^ 
ikft hf the vbew fpwfoi^ly fcee of weods ; \>^t 
f»ii(e peafe, if ,not m f^trgwdpary crqp, fofter 
weeds. Parley may be ^ftrnt^v^i after v^heat, if 
the farmer be unwiUing tP lp(e a (<?Qp, It is in?- 
ded a robber j better bowever ^y cjrop than 
run theihaxard of poiConing the foil with viG^. 
But to prevent the neeeifity of barley after wheat, 
the land ought to be fallowed before |be wbeat : 
it cleans the ground thoroy^bl}^, and potass 
peafe a fe^ure crop after wbe^tf ,4nd after a 
.good crop of peafe, bauley neyer: lisiils, Ahorfe- 
hoed crop of turpip is equal tp afaliow for jopt^ 
ing out weeds ; but turnip does mt fuit land 
Adt is proper for wheat. Cabbage does Well in 
wheat'foil.; .and a horie-bo^d grpp pf c^bage^ 
which eradicates weeds, is a g$»94 pl^eparatigp &^t 
ipring.1- wheat. A^ crop of btap^ djdigently hand- 
hoed 18 in that view littje inferior *. A& v^d 

clpy^r 

Jus mc fufficieat time to ripen. 
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clover requires the ground to be perfe^ly clean> 
a good crop of it enfures whelat, imkI next peafe^ 
In loam, a drilled crop of turnip or potatoes pre^ 
pares the ground^ equal to a fallow, for the fame 
fucceffion. 

Another rule is, to avoid a frequent repetition 
of the fame fpecies ; for to produce good crops'^ 
change of fpecies is no lefs neceflary than change 
of feed. The fame'fpecies returning every fecond 
or third year, will infallibly degenerate, and be 
a fcanty crop. This is remarkably the cafe of 
red clover. Nor will our fields bear pleafantly 
perpetual crops of wheat after fallbw, which is 
the prad^ice of fome EngliHi farmers. 

Hitherto of rotation in the fame field* I. add 
one rule concerning rotation in diflferent fields ; 
which is to avoid crouding crops one after ano- 
ther in point of time ; but to choofe fuch as admit 
intervals fufBcient for leifurely dreffing, which 
gives opportunity to manage all with the fame 
hands and with the fame cattle ; for example, 
beans in January or February, peafe and oats in 
March, barley and potatoes in April, turnip in 
June or July, wheat and rye in Odober. • 

For illuftrating the foregoing rules, a few in- 
dances of exceptionable rotations will not be 
thought amifs. The following is an ufual rotation 
in Norfolk. Firft, wheat after ted clover. Se- 
cond, barley. Third, turnip. Foufth^ barley with 
red cloyer. Fifth, dover cot for hay.. Sixth, a 

fecond 
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iOTarfd>year's crop .of clover commonly pafttii[recU 
Dang is. given to the ,whcat and, tunripj . Ag£an& 
this rotatida rev^al.iobjedions lie. Barley :afitcr 
wbcat. is improper. The^ two <rrops of barley are 
too near together. The .fecond crop of clover 
jBuft. he very bad, if palluring be j. the bell way 
of confuming it j ajid if bad, it is a great encoa- 
rager of weeds. But the flrongeft-objedion is, 
that red clover repeated fo frequently in the fame 
.field icannot fail, to .(degenerate ; and of this the 
Norfolk fanners begin to be fenfiblo. Salton in 
Eaft Lothian is a cl^y foil ; and the rotation there 
is, wheat after fallow . and dung. Second, bar- 
ley after two plowingsj the oqc before winter, 
.tl\c other* ixumedialiely. before the feed is fown. 
Third, o^ts^:. Four th^peafe* Fifth, barley^ Sixth, 
.oats; and then fallow. This rotation conlifts 
chiefly of robbing crops. Peafe are the .only le- 
guminous crop, which even with th^ fallow is riot 
faflSicientto looieaa ftifffoiL. But the foil is good, 
which in fome meafure hides the badnefs of the 
rotation^ About Seaton, and all the way from 
Prefton to Gofsford, the ground is ftill more fe- 
verely bandied: wheat after fallow and dung, bar- 
ley, oats, peafe, wheats barley, oats, and then ian* 
' other fallow. The foil is excdlent ; and it ought 
indeed to be fo, Jo fapport- many' rounds of fuch 
cropping. » : ' 

But let not our wonder be confined to this nar- 
row fpot ; for what better do we find in the great- 

M eft 
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eft part of this county ? In the pari(hes of Tra- 
nejft, Aberlady, Dirleton, Northberwick, and 
Athelftonfoord, the following rotations were for- 
merly univerfal, and to this day are much more 
freqdent than any otner mode, 

I. After fallow with dung, wheat, barky, oats^ 
peafe and beans, barley, oats, wheat. 

cu After f^low and dung, barley, oatS, peafe 
and beans, wheat, barley, oats, peafci wheat. 

3. After fallow and dui^, wheat, oats, peafe^ 
barley, oats, wheat. 

4. After falldw and dung, barley,, oats, beans^ 
wheatr peafe, barley, oats. 

£aft Lothian^ time out of mind, bas^^been &« 
mous for fuperior fkill in agriculture ; and yet, to 
feek for inftrudion there, one. would be greatly 
milled. That county, for the richnefs of its crops, 
is mote indebted to the fertility of its foil, than ta 
the ikill of its farmers. What pity it is, that fo- 
fine a cQuntry (hould be pollefled by men fo little 
grateful to nature for herbountie»! But their in- 
gratitude is not fuffered to pafs : with impunity. 
Every farmer complains that his crops are not fuck 
as they have been r the decay is vifible : but the 
caufe, however obvious, is not manifeft to every 
one. Some few, who juftly afcribe the decay to 
feverity of cropping, have vwitured upon fome 
alterations ; but fo imperfeftly, from the prepof- 
fefiion of former pradlice, as to have made no 
confiderable progrefs. The following rotation* 

held 
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held to be improvements upon the fonner prac-^ 
tice, will juftify this obfervation, 

1. After fallow without dung, barley, clover. 
Dung laid on the clover-ftubble^ and after a 
iingle plowing, wheat, barley, oats. 

2. After fallow with dung, wheat, barley^ ' 
peafe, wheat. 

3. After fallow with dung, wheat, beans hand- 
.hoed, wheat, peafe and beans drilled, wheat with 

dung, barley, clover. Ddng laid on the clover-- 
ftubble. Spring- wheat, one furrow before winter^ 
.and one before fowing. Turnip broadcaft, bar- 
ky and graft-feeds for pafture. 

4. After fallow with dujag, wheats barley with 
clover-feed. Clover made hay two years. After 
the fecond year's crop, fallow an^ dung for wheaty 
barley, oats, ^eafe, oats, *or wheat, turnip with 
dung, barley, peafe, barley, oats* 

5. PottBtoca dunged, wheat, peafe, barley and 
grifs- feeds. 

6. After fallow with dung, wheat, osis, peaf(^ 
or clover, wheat, oats, clover. The clover-ftub- • 
ble dunged for barley^ oats^ peafe after two fiar- 
rows, wheat after one furrow. 

7. Lmcoln barley upon ground op€?ned frpni 
pafture-grafs, peafe, wheat, .turftip, barley, clo- 
ver. The ftubble dunged for wheat, beans, bar- 
ley, oats, 

8. After faUotv and dung, barley, clover red 
and white for hay, pafture feven years, oat^ 
peafe, wheat, barky, oats. 

Ma 9. Turnip 
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9. Turnip after lime and durig. Barley^' with 
which white clover, .yellow dover^ ryegmfs, and 
ribwort, are fown* Paftured with fheep fbven 
years, broken up for oats^ drilled beans^ l?arley^ 
oats. / . 

Th^fe rotations are far from being- orthodox ; 
but it is good to be convinced of an error: and 
when once a reformation is fairly begun, it is to 
be hoped, that the farmers in the beft county of 
* Scotland, will at laft fettle in fuch a rotation of 
crops, as will prove no lefs benefici^ to them- 
felves than to their landlords. * 

After fuch feverc cenfure I would gladly mafce 
fome apology for the Eaft- Lothian farmers. In 
Young's feveral Tours through the beft counties 
of England, examples are found without end of 
rotations no lefs exceptionable than maay of 
thofe mentioned. 

Where a field is laid down fcwpafture in order 
to be recruited, it is commonly left in that ftate 
many years ; for it is the uiiiverfal opinion, that 
the longer it li^s, the richer.it becomes for bear- 
ing corn. This I believe to be true ; but in or- 
der to determine the mode of cropping, the ivri^ 
portant point is, what upon the whole is the ipoft 
prdfitable rotation- ; jiot what may produce luxu- 
tiant crojisat a diftmit period. Upon that point, 
I have no hefitation to affirm, that the farmer who 
keeps a field in pafture beyond a certain time, 
lofes every year cbufiderably j and that a feW lu- 

xuriar^ 
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xuriant crops of com, after twenty years of pa- 
fturc, and ftill more after thirty, will not make 
up the lofs» The novelty of this propofition will 
difcredit it with the*generality ; but as the fubjed: 
i§ of capital importance in the management of a 
farm, I muft notwithftanding hope for a patient 
hearing. Grafs-feeds intended for .hay, produce 
the weighted crop at firft : were hay to be taken 
many years fucceffively without manure, the crops 
would turn exceeding fcanty. To prevent lofs, 
the farmer confines himfelf to two or three crops ; * 
and then furrenders the field to pafture. The 
fame happens where a field is laid down with pa- 
fture grafles : the firft year's pafture is more plen- 
tiful than any of the fucceeding. For a proof of 
which, a field newly laid down for pafture will 
draw a greater rent, than after being paftured 
feven or eight years ; if I ftiould fay double, it 
would not be far from the truth. Nor is it diffi- 
cult to affign a caufe for the degeneracy. Of the 
plants cultivated for hay and pafture, -few are 
long lived. Red clover, the chief of them, is only 
a biennial ; and neither ryegrafs nor yellow clo- 
ver lafts above feveh or eight years. They pufh 
vigorous ftems at .firft, which every year turn 
weaker and weaker. In the mean time, the pa^ 
fture is fganty till natural grafles fpring up to fup^ 
ply what are gone ; which feldonl equal fown 
grafles for feeding. Th? precife time when grafs 
ought to yield to corn, depends greatly on the 
M 3 jiature 
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natufe of the foil. Our befl direCtor is pradice. 
I will only venture to fuggeft, that clay foil may, 
without lofs, be kept in pafture much longer thah 
gravelly or light foil. The former being reten- 
tive of moifture, preferves grafs in vigour, even 
during the heat of ftimmer : grafs in the latter 
foon withers by lack of moifture. This is provi- 
dential : a light or gravelly foil can be cultivated 
almoft in any feafon i clay is extremely ticklifh ; 
and where fuccefsfuUy laid down for pafture, 
ought not raftily to be taken up again ; ^fpeci- 
ally as it maintains more cattle, and confequently 
receives more dving, than the other kind. It is 
extremely true, that a greater number of corn^ 
crops may be fuccefsfuUy taken upon a field that 
haa been long in pafture, than when paftured but 
a few years. But will the additional crops of 
corn overbalance the md^an returns from older 
grafs? Far from it. Why not then reftore a 
field to corn as foqn as the paftur^ begins to fail ? 
The corn will quadruple the value of the pafture : 
the labour indeed an<J ^x pence is greater ; but 
they will be amply recompenfed by the profit. 

If the leffbn here inculcated be folidly founded, 
it muft produce a great phange . in the manage- 
ment of a farm. Pafture-grafs, while young, 
maintains many animals; and the field is greatly 
recruited by what they drop : it is even recruited 
\>y hay-crops, provided the grafs be cut before 
feeding. But the field ought to be taken up for 

corn 
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com when the pafturc begins to fail : and after 
a few crops, it ought to be laid down again with 
grafs-feeds. Seduced by a chimerical notion, 
that a field, by frequent corn- crops, is fatigued 
and requires reft, like a labouring man or animal, 
careful farmers give long reft to their fields by 
pafture, never adverting that it affords little pro- 
fit. Pity it is, that by a chimerical notion they 
ihotdd be tantalized, to negledl good crops with- 
in their reach. It ought to be their ftudy to im- 
prove the foil, by making it free and alfo reten- 
tive of moifture. If they accoraplifh thefe ends, 
they need not be afraid of exhaufting the foil by 
cropping *. 

Againft frequent changes from grafs to com, 
^ what follows has the appearance of an objedion, 
that much labour is requifite to convert old pa- 
fture land to good tilth, reiterated plowing and 
harrowing, frequent brakeing, and carts after all 
to remove the grafe-knots. Long experience en- 
courages me to recommend trench-[5lowing as 
the moft effedual, cheapeft, and moft expeditious 
method for operating this converfion. With a 
paring-plough the furface is laid at the bottom 
of the furrow with the grafly fide under ; and 
M 4 covered 

* As vegetable and animal food are equally natural to 
oiaQ, it is admitable in Providence, to adjuft the foil we 
tread on fo hapily to our nature, as to yield more food by 
a rotation of com aad gra& crops, than if it were confin- 
ed to either. 
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covered witlr three br four inches of frefti mould 
raifedby another plough going in the fa?n^ track. 
This being done before winter, the froft prepara<. 
tion mukes the foil a fine bed for the feed when the 
jfealpi^ ,jop^ns^ Wher^ the foil is tolerably ten- 
•djey, trenqh-plowiTig never faiU to lay tl\e furfaqe 
fmooth :" the feed is all laid at an equal depth and 
iprings up equally. Much fe.ed alfo is faved, 
. wliichi in ordinary plowing isf buried by the rough- 
nefs of the furface. There is another advantage 
^bove ^U the reft, efpecially in light foil, thjat the 
moifture is retained by, the grafs at the bottom 
of the furrqw, and gives gre^t nourifhment to the 
young plants. Old grafs is generally acknowled- 
ged to b^ the moft nourrflijng, to produce finer 
meat, and richer milk and butter, than when it' 
was ypung. And it will be • objedqd, that the 
farmer is deprived of that benefit by the rotation 
above recommended. Suppofing old grafs^ to be 
a benefit with refped to profit, the farmer's chief 
objed ; he pays a very- high price for old graf§ 
by abftainiiig from the profit of fuch rotation. I 
yield, however, that where in a farm there hap- 
pens to be very old grafs of a good quality, the 
moft prudent way is to let it remain as it is. And 
with refpeft to gentlemen pf fortune, it may bq 
pommendable luxury to fet apart for old grafs a 
'field adjacent to the manfion-hbufe, never to be 
converted into corn. But the quality of the grafs 
plight to be good j otherwife the field will con- 
tribute 
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tribute to luxury as little as to profit A foil 
has no choice an it5 ^ants; Blit fofters indiffe- 
rendy every kind, palatable or unpalatable. In 
old pafture, nothing is more coranxon than cattle 
every liow and then putting o^t a£ the fide of the 
mouth certain ^rafles ; an evi4ent proof that they 
are unpalatable. This never |is feen iin new pa- 
fture frbm choice ^ants. . Therefore, to have old 
pafl:ure'in perfedlionj^ Jet thevfjeld be ftored ^ith 
white clover, ribwort, and other fucciilent peifen- 
nial plants, fo thitk fown as tQ exclude all other 
plants. ' Unlel$ where this precaution has been 
ufed, it is a great chance to find old pafture that 
will give abfolute fatisfaftion. 

Where a farmer has accefe to no ibanure but 
what fe his owli produftion, the cafe tinder con- 
fideration, there are various rotations of crops, all 
of them good,; though perhaps not equally fo. I 
Ihall begin with two examples, one in clay, and 
one in free foil, each of the farms ninety acres. 
Six acres are to beenclofed for a kitchen- garden,' 
in which there muft be annually a crop of red 
clover, for fummer food to the working cattle. 
As there are annually .twelve acre$ in hay, and 
twelve in pafture, a Cngle plough with good 
cattle will be fnfficient to command the remain- 
ing fixty acres. 



KO' 
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Rotation in a clay Joih 



t 


1775- 


1776. 


1777- 


1778. 


1779. 


1780-. 


I. 


Fallow. 


Wheat. 


Peafe. 


Barley. 


Hay. 


Oats. 


a. 


Wheat. 


Peafe. 


Barley. 


Hay. 


Oats. 


Fallow. 


3- 


Peafe. 


Barley. 


Hay. 


Oats. 


Fallow. 


Wheat. 


4« 


Barley. 


Hay. 


Oats. 


Fallow. 


Wheat. 


Peafe. 


5- 


Hay. 


Oat». 


Fallow.- 


Wheat. 


Peafe. 


Barley. 


6. 


Oats. 


Fallow. 


Wheat. 


Peafe. 


Barley. 


Hay, 


7-' 


Pstfture. 


PaOure. 


Pafture. 


Pafture. 


Pafture. 


Pafture. 



When the rotation is completed, the feventh 
enclofure having been fix years in pafture, is 
ready to be taken up for a rotation of crops, 
which begins with oats in the year 1 781, and pro- 
ceeds as in the fixth enclofure. In the fame year 
178 1, the fifth enclofure is made pafture; for 
which it is prepared, by fowing pafture grafs- 
feeds with the barley of the year 1780. And in 
this manner may the rotation be carried on with- 
out ,end. Here the labour is equally diftributed ; 
and there is no hurry nor confufion. But the 
chief property of this rotation is, that two culmi- 
ferous or white-corn crops, are never found to- 
gether : by a due mixture of crops, the foil is 

preferved 



Digitized by 



Googk 



Ch.Vn. Rotation of Crops. 



155 



preferved in good heart without any adventitious 
manure. At the fame time, the land is always 
producing plentiful crops : neither hay nor pa- 
fture gets time to degenerate. The whole dung 
is 'laid upon the fallow. 

Every farm that takes a grafscrop into the ro* 
tation muft be enclofed, which is peculiarly necef- 
iary in a clay foil, as nothing is more hurtful to • 
clay than poaching. 



Rotation inafre^foil. 



1780. 

Wheat. 

Turnip. 

Barley. 

Hay. 

Oats. 

Fallow. 

Pafturct 



For the next rotation, the feventh en clpfure is 
taken up for corn, beginning with an oat-crop, 
and proceeding in the order of the fourth enclo- 
fure ; in place of which, the third enclofure is 
Jaid down for pafture, by fowing pafture-grafles. 

' with 



1 


1775- 


1776. 


1777- 


1778. 


^779-. 


z. 


Turnip. 


Barley. 


Hay. 


bats. 


Fallow. 


2. 


Barley. 


Hay. 


Oats. 


Fallow. 


Wheat. 


3- 


Hay. 


Oats. 


Fallow. 


Wheat. 


Turnip. 


A' 


Oats. 


Fallow. 


Wheat. 


Turnip. 


Barley- 


y 


Fallow. 


Wheat. 


Turnip. 


Barley. 


Hay. 


6. 


Wheat. 


Turnip. 


Barley. 


Hay. 


Oats. ' 


7- 


Paflurei 


Pafture. 


Pafture. 


Pafture. 


Pafture. 
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with the Itft crapf in that enclofure^being barley. 
This rptation has all the advantages of the, for- 
mer; Here the dung is employed on the turnip- 
crop. 

We proceed to confider what rotation is pro- 
per for carfe clay. The farm I propofe confifts 
of feventy-three acres, .Nine aretp beenclofed 
for a kitchen^garden, aflfording plenty of red 
clover to be cut green for the farm-cattle. The 
remaining fixty-four acres are divided into four 
enclofures, fixiteen ^cres each^ to be cropped as 
in the following table. 





1775- 


1776. 


1777- 


1778, 


1. 


Beans. 


Barley.^ 


Hay. 


Oats. 


t. 


Barley. 


Hay. 


Oats. 


Beans. 


3- 


Hay. 


Oats. 


Beans. 


Barley 


4- 


Oats. 


Beans. 


Barley. 


Hay. 



Here the dung ought to be applied to the bar- 
ley, f ■ 

Many other rotations may be contrived, keep- 
ing to the rules above laid down. For a clay 
foil, fallow, wheat, peafe and beans, barley, cab- 
bage, oats. Here dung muft be given both to 
the wheat and cabbage. For free foil, drilled 
turnip, barley, red clover, wheat upon a fingle 

furrow, 
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furrow, drilled potatoes, oats. Both the turnip 
and potatoes m^ft bave*;dang,: Another for free 
foil : turnip drilled and dunged, barley, red clo- 
veir,whcftt,9Jt a fingje fqrrowwitli dijng, peafe, 
barley, potatoes, oatjs.f.'^^he^ folio win^^robition 
has proved fuccefsful in a foil proper for wheat. 
I. Oats, with red, cjpyer ^fter fallow, witho|it 
dung. a.';IJajf. J The: cloyef-ftubble, dunged, 
apd wlj^^t.i^a, 4^ of Ofitfjber, with a, fingle 
furxow. 3. ly^ept.,. 4. Pe^fc. ^. Barley. Fal- 
low ajjajp. Oats are taken, th^ fir ft crop to Ifave 
the dung for t^e ^hf at. Oats, always thrive on 
a f^lq^, tbopgh without dfii?g; which is^ot4:he 
cafe of barljgr. But Jbaf/ey j feldom fejU after 
peafe. In ftrong cl^y foil,.the following rotation 
anfwers. ; i. Whcjat after. fal|ow ai)d dun^, %. 
Beans fown- under furrow as early as poifible. 
Above the beans, fow pe^fe end of March, half 
a boll per^ acre, and harrow them in. The two 
gr^ns will: ripen at the fame time. 3, Oats 
or barley oa a winters-furrow with grafs^-feeds. 

4. Hay for one year or two ; the fccond growth 
paftured. Lay what dung can be fpared on the 
hay-ftubble, and fow wheat with a fingl^ furrow, 

5. Wheat. 6. Beans or peafe. y.Qats. Fal- 
low again. . • ^ 
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chap; VIII 

Reaping Corn and Hay Crops, ani^ 
Storing them for Use, 

CUlmiferous plants are ripe when die ftem 
is totally White : they are not fully ripe if 
any green ftreaks remain. Some farmers are of 
dpinion, that wheat ought to be cut 1>efore it is 
fully ripe. Their reafons are, firft, that ripe 
wheat is apt to fhake ; and, next, that the flour is 
not fo good. With refpeft to the laft, it is con- 
trary to riature, that any feed tan be better in an 
unripe ft ate, than when brought to perfedion : 
nor will it be found fo upon triaL With refpedl 
to the firft, wheat, at the poirit of perfeftion, is 
not more apt to (hake than for fcMne days before : 
the hulk begins not to open till after the feed is^ 
fully ripe ; and then the fuffering the crop to 
ftand becomes ticklifh ; after the minute of ripen- 
ing, it (hould be cut down in an inftant if pof- 
fible. 

This leads to the perfons that are commonly 
engaged to cut down corn. In this country, the 
univerfal pradice was, to provide a number of 
hands in proportion to the extent of the crop, 
without regard to the time of ripening. By this 
method, the reapers were often idle for want of 
work ; and what is much worfe, they had often' 
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more work than they could overtake, and ripe 
fields Were laid open to (baking winds. The Lo- 
thians have long enjoyed weekly markets for 
reapers, where ft farmer can provide himfelf with 
the number he wants ; and this practice is creep- 
ing into neighbouring (hires. Where there is no 
opportunity of fuch markets, ought not neigh- 
bouring farmers to agree in bdrrowng and lend- 
ing their reapers? The advantage is obvious; 
and yet I believe it is feldom pradlifed. 

One (hould imagine, that a caveat againft cut- 
ting com when wet, is unneceffary ; yet from the 
impatience of farmers to prevent (haking, no ca- 
veat is more fo. Why do they not confider, that 
corn (tandlng,^ries in half a day, when, in a clofe 
(heaf, the weather, muft be favourable if it dry 
in a month ? in moift weather it will never dry. 

With rcfped to the manner of cutting, I muft 
premife, that barley is of all the moft difficult 
grain to be dried for keeping. Having no hu(k, 
rain has eafy accefs ; and ft: has a tendency to mal- 
ten when wet. Where the ground is properly 
(moothed bjf rolling, I am clear for cutting it 
down with the fcythe. This manner being more 
expeditious than the fickle, removes it fobner 
^rom the danger of wind ; and gives a third more 
ftraw, which is a capital article for dung where a 
ferna is at a diftance from other manure. I ex- 
cept only corn that has lodged ; for there the 
Jkkle is more convenient than the fcythe. As it 

ought 
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<Wght to be dry w^n put, bin^ ifc qp 4ire<aiy -; if 
allowed to li^^y-tiw^;in.tJ>fij6vgiJJi, hhd^X to 

'bj&difcolpure44:vr, .^ ^ / j - •. i , *. ' « - 
BafJey-fowji;^V4tib ^^s-feed^ ?ed clovjeifefpe- 
oialJy> require?:/^ 4iff^ft^t;ii)iap^einent.': Where 
the grafe isxut:alpng with ity the 4iffi<3ul|:yj?;gre^ 
of. gating it £?..dry tas:^o befiv^twediin ailack. 
The, cuAning/way.i^^to ^cut the barley. with a 
iic]de.,aboye the cjpyer^ fo as that nothing hM 
clean barley jfebqund/iiip|*_ (^ut witih'aftytbeithe 
ftubbje and graft J th^y.jt^i? eKcellent winter- 
•food. Ttie^ Came . naj^hod . is applicable ta oats ; 
with this only: differences tibat :.when the field is 
expofedto the. fouth^weft^ wind^. it is Icfsnecef- 
fary to bind imojedi&tely' aftexk mcfwing.:. M 
wheat coipmpaly.grp^s , higher..thw\^ny. other 
grain, it ip di^Qult to meui^geit with the fcythe ; 
for >vhich re^on t}^.:fickte is preferred .in Eng- 
land. Peafe and beacts grow fo irregujarly, as 
to make the fickle neceflary. , 

The beft way for dtryiag; peafe, is to.keep fe- 
parate the handfuls th&t-arefcut: though in this 
way they wet eafily, they dry as fooii. In the 
common way of heaping peafe together for com- 
pofing a flieaf, they wet as eafily, and dry^^not 
nearfofoon. With refpeft to beans, the t?G>p of 
"the handful laft cut, ought to be laid on the bot- 
tom of the former ; which gives, ready accefsJto 
wind. By this method, peafe and heans ;are 
ready for the ikack in half the ordinary tiraS. 
' . . The 
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The fize of the (heaves ought to be regarded. 
A (heaf commonly is made^as large as can be 
contained in two lengths of the corn made into a 
rope. To fave frequent tying, the binder prefles 
it down with his knee, and binds it fo hard as 
totally to exclude air. If there be any moifture 
in the crop, which feldom fails, a procefs of fer- 
•lentation and putrefaftion commences in the 
Iheaf ; which is perfe<fted in the ftack, to the de- 
ftrudion both of com and ftraw. How barba- 
rous and ftiipid is it, to make the fize of a fheaf 
depend on the height of the plants ! By that 
rule, a wheats Iheaf is commonly Jo weighty, as to 
be unmanageable by ordinary arms : it requjres 
an effort to move it, that frequently burfts the 
knot, and occafions lofs of grain, befide the trou- 
ble of a fecond tying. I have long pradifed the 
following method with fuccefs. My flieaves are 
never larger than to be contained in one length 
of the plant, cut clofe to the ground :. I admit no 
exception if the plants be above eighteen indies 
high. The binder's arm compreffes the (heaf 
fufficiently, without need of his knee. The addi- 
tional hands that this way of binding may require, 
are not to be regarded, compared with the advan- 
tage of drying foon. Corn thus managed may 
be ready for the ftack in a week : it feldom in the 
ordinary way requires lefs than a fortnight, and 
frequently longer. Of a fraall fheaf compreffed 
by the ann only, the air pervades every part ; 

N nor 
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nor is it fo apt to be unloofed as a large iheaf, 
however firmly bound. The rordinary pradlice 
of direfting the fliocks to the fouth^ weft for re- 
lifting the force of that wind, muft be approved : 
but I cannot approve the placing on each fide 
five large flieaves, fuch as require for a binding 
two lengths of the corn ; which makes fo long a 
line as to be but jmperfeftly covered with the 
two head flieaves. There ought to be no more 
but four flieaves on a fide. Five of my fmall 
(heaves, occupying ftill lefs fpace than four of the 
ordinary fort, are covered fufficiently by the two 
head fh eaves ; and for that reafon, 1 follow the 
ordinary praftice of twelve fheaves to a (hock. 

Every article is of importance that haftens the 
operation, in a country like Scotland, fubjefted to 
unequal harveft- weather. For carraying corn 
from the field to the ftack-yard, a fledge is a 
very awkward machine : many hands are requi- 
red, and little progrefs made. Waggons and large 
carts are little lefs dilatory, as they muft ft and in 
the yard till unloaded fheaf by flieaf. My way 
is, to ufe long carts moveable upon the axle, fo 
as at once to throw the whole load on the 
ground ; which is forked up to the ftack by a 
man appointed for that purpofe. .By this me- 
thod, two carts will do the work of four or five. 

It will not be eafy to convince me, that build- 
ing round ftacks in the yard is not preferable to 
lioufing the corn. Here it is 'flnit up from the 
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air ; and it muft be exceedingly dry, if it contraft 
^ot a mtiftinefs, which is the firft ftep to putrefac- 
tion. Let me add another circumftance, which 
would make a figure were it detached from that 
now mentioned. In the yard, a (lack is preferved 
from rats and mice by being fet on a pedeftal : 
no method has hitherto been invented, for pre- 
fervingcorn in a houfe from fuch deftrudlive ver^ 
min*/ The proper manner of building is to make 
every {heaf incline downward from its top to its 
bottom. Where the (heaves are laid horizontally, 
the ftack will take in rain both above and be- 
low . The bed form of a ftaqk is that of a cone 
placed on a cylinder ; and the top of the cone 
* ftiould be formed with three (heaves drawn to a 
point. If the upper part of the cylinder be a little 
wider than the under, fo much the better. 

Na , The 

^ Magazines for com have been much extolled both in 
France and in England. But befide the imipoderate ex- 
pence, they are very prejudicial to the commerce of com, 
A farmer who has his Aacks upon pedeftals Waits pa- 
tiently for a market ; and thereby the price of com if re- 
gulated by the demand. The proprietors of magazines, 
who are Tew in number compared with farmers, can by 
combination fix the price above or below the demand as 
it fuits their interefi ; which is hurtful to buyers ; and ftill 
more to poor tenants, who, if it were not for magazines, 
would draw high prices in cafe of a fcanty crop. This 
would be a great difcouragement to agriculture, and m^ke 
the farmer rfelax from his induftry. Many would aban- 
^on the bufinels altogether. 
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The delaying to cover a Hack for two or three 
.weeks, though common, is however wonderfully 
abfurd ; for if much rain fall in the interim, it 
is beyond the power of wind to dry the Hack. 
Vegetation, begun in the external pgrts, (huts 
cut the air from the internal; and to prevent a 
total putrefadion, the ftack muft be thrown 
down, and expofed to the air, every {hea£ In 
grder to have a ftack covered the moment it is 
fini/bed, ftraw and ropes ought to be ready ; and 
the covering ought to be fo thick as to be proof 
againft rain. 

Scotland is fubjeft not only to floods of rain, 
but to high winds. Good covering guards a- 
gainft the former, and ropes artfully applied 
guards againft the latter. I will anfwer for the 
following mode. Take a hay- rope well twifted; 
and furround the ftack with it, two feet or fo 
below the top. Surround the ftack with another 
fucli rope immediately below the eafing. Con- 
nect thefe two with ropes in an up and down 
pofition, diftanit from each other at the eafing a- 
bo^t five or fix feet. Then furround the ftack 
with other circufar ropes parallel to the two firft 
mentioned, giving them a twift round etery one 
of thofe that lie up and down, by which the 
whole will be conneded together in a net work. 
What remains is, to finifh the two feet at the 
top of the ftack. Let it be covered with bunches 
of ftr^w laid regularly up and down; the low, 

part 
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part to be piit under the circular rope ffrft men- 
tioned; which will keep it faft, and the high part 
b^ bound by a fmall r6p artfully twifted, com-* 
monly called the crown of thejlack. This me- 
thod is preferable to the common way of lay- 
ing long ropes over the top of the ffack, and 
tying them to the belting-rope ; which flattens 
the top, and makes it take in rain. A ftack co- 
vered in the way here defcribed, will ftand two 
year$ fecure both againft wind and rain ; a no- 
table advantage in this variable climate =^*. So' 
much for cprn. Now for hay. 

N3 The 

* A grati5iry for holding the who-e produ^ of a farm, 
muft be a very expenfive building, and a fevere tax up- 
on hufbandry. I have heard it computed, that laying 
afide towns and villages, the Englilh barns have coft more 
money than all their other houfes together. I can eafily 
conceive an indolent pra^ice fupported long \j cufiono^. 
againft the cleared lights But expenfive works are feU 
4ptt> attempted but froii> neceffity •> and, I canijot eafily 
conceive what at firft produced that txpcnfive mode of 
preferying cor;) and ftraw together, when both c^n be pre- 
ferved in good condition by ftacks in the yard ; and at any 
rate, when it is much lefe expenfive to ftore up the graii^ 
feparated from the ftraw* There was a time not long 
pjift, when the moft^ inventive heads in England and 
France were employed lipon contriving granaries for cortf, 
but without foecefe. I lUve no difficulty topronounce» 
that a ftack buiit as above direded, and fet upon a pcdeftal, 
is the bcft.way forprefervin^com, and tht^.for 7<nirs, 
far beyond the moft complete granary that ever was con- 
trivedy even laying afide the expence of building and of 
management. 



Digitized by 



Google 



i66 PRACTICE. PartK 

The great aim in making hay is, to preferve as 
much of the fep as poflible. All agree in this ^ 
and yet differ widely in the means of making 
that aim cffedual. To defcribe all the different 
means, might be profitable to the bookfeller ; but 
the reader would lofe patience, and gather no in- 
ftruftion. I (hall therefore confine myfelf to 
what I think the bell, A crop of ryegrafs and 
yellow clover ought to be fpread as cut. Let it 
lie a day or two ; and in the forenoon after the 
dew is evaporated, rake tt into a number of pa- 
rallel rows along the fields termed wind-rows^ for 
the convenience of putting it up into fmall cocks.. 
After turning the rows once and again, make 
fmall cocks weighing a ftone or two. At the 
diftance of two days ox fo, put two cocks intpr 
one, obferving always to mix the tops and bot- 
toms together, and to take a new place for each 
cock, that the leaft damage poflible may be done 
to the grafs.^ Proceed in putting two cocks into 
one, till fufficiently dry for tramp-ricks^ of loa 
ftone each. The cafieft way of eredling tramp- 
ricks, is to found a rick in the middle of the row 
of cocks that are to compofe it. Tlie cocks may 
]be carried to the rick by two perfons joining 
arms together. When all the cocks are thua 
carried to the rick within the diftance of forty 
yards or fo, the reft of the cocks will be more 
expeditioufly carried to the rick, by a rope wound 
about them and dragged by a horfe. Two ropes 

are 
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are fuffifient tafecar^the ricks from wind, the 
ihort time they are to ftand in the field. In 
^e year 1775, ten. thoirfand ftone were put into 
tramp-ricks the fourth day after cutting. In a 
country fo wet as many parts of Scotland are^ 
expedition is of mighty eonfeq\i^nce in the dry- 
ing both of hay and corn. 

With refped to hay intended for horned cattle, 
it is by the generality held an improvemei\t, that 

at be l^ated a little in the Hack. But I violently 
fufpeft this do(irine ;to have been invented fof 
dscufing; indolent management. An ox, it is 
true^ will eat fuch hay ; but I h^ve always found 
t^ift he prefers fweet hay ; and it cannot*well be 
doubted, but that fuch hay is the moll falutary 

. and the moft nourifbing. , • * ; 

Th^ making hay coj^fifting chiefly of red clo- 

teif, re/|uires more care. The feafon for cutting 

is the l%ft week of Juacv when it is in full bloom ; 

earjier it may be cut, but never later. To cut 

• it lat^r, would indeeid produjce a Weightier crop ; 
but a late^ firft putting - makes the fecond alfo 
late, perhaps too late for drying. At the fame 
time, the want of weight in an early firft cuttings 
is amply compenfoted by the weight of the fe- 
cond. : r . 
. Th^ additidnal labour required tajnake hay 

. of red clover, arifeSf frpm the largenefs of the 
ftem, and the bjtjard of the leaAres dropping oBT 
m ^moift weather. I • have tried two method^. 
; N 4 One* 
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One is, to let it lie in the fwatb two days, and 
longer if the weather be unfavourable. The 
fwaths muft be turned over and over two or 
three times every day, but not unlefs the weather 
be dry. It will then be ready to ht put into 
cocks, containing each about two ftonc. After 
two, three, or four days, accordingto the wea- 
ther, let two cocks be put into one ; and fo on 
at proper intervals till ready for the trampf-rick. 
The other way, more expeditious, may be ven- 
tured on where ryegrafs is mixed with the clo- 
ver. Stir it not the day it is cut. Turn it in 
the fwath the forenoon of the next day ; and in 
the afternoon put it up in fmall cocks. The 
third day put two cocks into one, enlarging every 
day the cocks till they be ready for the tramp- 
rick. Sixteen pounds of red clover cut in the 
blootti, are reduced to four pounds when fuffi- 
ciently dry for keeping. I have tried, but widi- 
out fuccefe, to prepare it for keeping with a lefs 
diminution of weight. Ryegrafs cut in the 
blooWi lofes of weight the fame proportion j 
which was contrary to tny cxipedation. 

When the feaifon is too variable for making 
hay of the fecond ^owth, mix ftraw with that 
growth, which will be a fubftantial food for catde 
during Winter. This Is commonly done by lay- 
ing Arata 6f the ftraw and clover alternately m 
the ftack. But this method- X cannot apptove : 
if tiic ftrata of clover do not hea^ they twn 

mouldy 
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mouldy at leail, and iinpajatable. The better 
way is, to mix tbem carefully with the hand bar 
fore they are put into the ftack. The dry ttraw 
imbibes.moifture from the clcnrer^ and prevents 
beaming. .. * * 

X muft add in geneial with refpeA to hny of 
whatever kind, that if the weather be fo wet as 
to pvevent cocking in the, ordinary time, there 
ought to be no ifiteomffion in turning the fwaths j 
whiehwiU help to eyaporate the njoifture, if there 
be any motion in the air ; ^ and at. the iame time, 
preyeat the fwaths from finking Into the ground 
among the uncut grafs, which i^vet fails t^^ 
blaach it* .( • . , 

The expeftce of making &n acr^ of hay, com* 
fofed of ryegraft aod yellow ctoyej-, is, in a tol^r 
rable fealbn,ifrom four to fix. fhiUings j and fi^m 
fix to eight if compofed of red clover. This 
however is an uncertain computation, the ex- 
pence diiFering greatly in a good or bad feafbn, 

I will not fto^ to give any rule for myakiiig 
hay of natural grafs, termed meadow-bay; \^Gr 
.caufe in a well conduced farm there ought tQ 
]^ ■ no mea4o w-h^y . , This is , m^ evid^iit in 
the ^hapter^ fyfa(i$n of CrofiSj. . t 

lnth^yard,.a (lack of hay .ought to be an ob^ 
long fquare,. if tfaie quantity be greater than to be 
eafiiy ftowjsdin d.TOuod Aock*, becaufe a fmaller 
fujcface iStexpo&d to[ the air liiaa ia a number of 
fpiind ftacksb For the faoieureafim, ^ Hack of 
' / . peafc 
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peafe ought to have the fame form, the draw be-^ 
ing more valuri?le tban that of oatsy wheat, or 
barley. The moment a (lack ;s^ finiflied, it 
ought to be covered ; becaufe the furface-bay 
is much damaged by withering in dry weather^* 
and by moiftening in wet' weather* • Let it hate a 
pavilion-roof; for more of it can.be covered with 
ftraw in that ihape^ than when buik4)erpend]ca« 
lar at the ends. Let it be roped as direibed a- 
bove for corn-ftadks ^--with this diflfettenco only, 
that in an oblong fquare the ropes muft- be 
thrown over the top, and tied to the belt-rope 
below. This belt- rope ought to be fixed with 
pins to the Hack : the reafon is, that the ropefe 
thrown over the ftack will bag by the finking o£^ 
the ftack, and may be drawn tight by lowering; 
the belt-rope, and fixing it in its - new pofitio» 
with the fame pins. 

The ftems of hops, being lor^ and t^ugb, 
make excellent ropes ; and it will be a faring 
article, to propagate a fe^y hop plants for that 
very end. 

A ftack of ryegrafs-hay, a year old and of a 
moderate ^ fixe, will weigh, each ^ublc yiard^ 
eleven Dutch ftone. A ftack of clover-hay in 
the fame circumftances weighs fomewhat lefs. 

I conclude this article with c4>rerving, that till 
lately the making hay was little ^underllood in 
Scotlanfd ; nor to this day is it generally undeiv 
Aood. The method was, to expofe it as caucfa as 

pofliblfe: 
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pofiible to the fun and wind, and JJevej: to give it 
teft till it was, fo. dry as to be g^^ndafole in a mill,r 
and rendered a caput mortuum. The poor ani- 
mals, reduced to fuch food were, truly to be pi^ 
tied : is it wonderful that they were too feeble 
for work ? But this made no impreffion, as the 
feeblen^fs of tihe cattle was but in proportion to 
the lazinefs of the men. They, had no check of 
confciepce for being idle> be<?aufe they were edu- 
cat;ed iix that way, and knew fio better. 



CHAP. IX/ 
Feeding Farm-Cattle. 

HAVING difcuflTed the management of corn 
and hay, what naturally follows is, to ap- 
ply them to the maintenance of farm-cattle ; for 
to confider corn as the food of human beings^ 
fall? not properly under any branch of agricul- 
ture. 

As in this chapter are contained many diffe- 
rent matters upon which the profit of a farm 
greatly depends, I wi(h what I have to fay may 
be clearly apprehended^ In that view the chap- 
ter is divided into five fedions. Green food is 
the fubjed of the firft ; dry food, of the fecond ; 
feeding fpr jhe butcher, of the third : the fourth, 
oontains rules for thQ wintering of cattle that are 

not 
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not intended for immediate fale; and the fifth, 
rules for buying and felling cattle arid com* 



!• GREEN FOOn. 

I begin this {t&idn with tlic fammer*food of 
farm horfes. The manner of feeding them du- 
ring fummer, is and has been various through 
Scotland r none of them good. Some time ago, 
horfes were fed in balks between ridges of corn ; 
which required the attendance of men, and wa- 
fted much time. In many parts, horfes are re- 
duced to tbiftles ; the time of the men being 
confumed in pulling, and of the hor^s in eating. 
In fome places, a part of the cbmmon pafture is 
referved for them, termed bained grafs. The 
man appointed to attend them fails afleep, and 
fuffers the horfes to trefpafs on the corn. Dpgs 
are employed to chafe them from it : they run 
about ; and their fatigue is little lefs than when 
at work. To prevent this, the horfes are fomc- 
times tethered on the hained grafs : the half is 
loft, being trodden under foot ; beflde that they 
often breck loofe, and deftroy the ftanding.c6rh. 
The leaft exceptionable is a grafs-enclofure ; and 
yet far from dcferving approbation. In the firft 
place, where the grafs is fo rank as to afford 
plenty of food to the horfes in the intervals of 
work, a fourth part at leaft is trodden under 
foot : the horfes befide are peftered in hot wea- 
ther 
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ther with flies, and cannot feed with etfe. In 
the next place, they have tor time for tefting; 
mnd much time is loft in laying hold of them for 
the yoke. Laftly, few epclofures in the hands 
of a tenant, are in fo good order as to keep in 
horfes when they fee com; and if they once 
break out, it is in vain to think of imprifoning 
them after. The approved method to prevent 
every incoinremcnce, is to feed the horfes with 
cut grafs, under cover. In the ii^rval between 
the work of the forenoon and afternoon, they 
can fill the belly in aii bour^ and have time to 
reft another hour : nor is a moment loft in yo- 
king. 

Several plants ferve this purpofe, fainfbin, lu- 
cem, red clover, white clovier, ryegrafs. Red 
clover is the bcft. Sainfoin and lucern early cut 
are excellent food ; but when they turn ftrong 
and reedy, horfes are not fond of them.* The dif- 
advantage of white clover and ryegrafs, is, that, 
being fmall plants, they are not eafily collefted 
in heaps for food. Red clover is extremely luxu- 
riant : it is ealily coUeAed : and it ought to be 
eafily coUeded ; for to feed properly a horfe of a 
middle fize, requires ten.ftone a-day. It flowers 
the firft week of June ; but in rich foil it will rife 
to eighteen inches before 'flowering. So rapid is 
its growth, that in good foil it may be cut thrice 
in a year, and afford over and above lome pafture. 
It (hould be cut in the morning when moift with 

dew: 
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dew : it is lefs palatable when cut dry. The cut-^ 
ting ought to begin long before flowering ; that 
all may be cuj: before it is too old, and that it may 
groM^ the fader for a fecpnd cutting* Thefe con- 
fiderations are not fufficiently attended to : people 
are loath to cut till the clover is fully grown ; tho' 
early cutting will urpon the whole afford more 
food, as well as moi^e palatable food, to horfes 
efpecially^ which diflike old clover. I defpair not 
to fee all the corn-'farmers in Scotland, depending 
on red clover for the fummer-fopd of their cattle; 
and then we (hall no longer be ftunned with loud 
complaints commonly thrown out as excufes for 
idlenefs : " How can I improve, having no food 
** for my horfes but bare lea* or thiftles? they 
** cannot work on fuch food; I cannot ftir a 
" foot." A horfe works as he is fed : it is fuiv 
prifing what wort he will perform upon cut clo- 
ver, witlfout lofing flcfli. Many a fummer, for 
;feven or eight weeks running, have my horfes 
^been daily employed in bringing lime from a. 
quarry fifteen Englilh miles diftant, fed on red 
clover only ; and at the end of the feafon, as 
plump and hearty as at the beginning. Let an- 
other article be confidered. In every farm, a 
great proportion is left out for pafture, if th^ can 
be called pafture which affords little or no food. 
A fin^e acre of good red clover, will give more 
food thain fifteen or twenty fuch acres. How 

much 
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much better might thefe a^reis be employed in 
bearing profitable crops of corn ? 
• Bat a {kilful farmer will n6t confine himfelf to 
red clover for fummer-food. There are other 
graflfes that fpring more early, and grow later than 
red clover. Ryegrais, ribwort, and yellow clo- 
ver, flower a month before red c|over, are fully 
ready for cutting green the middle of May, and 
if cut at that time continue growing, and may be 
cut a fortnight after red clover is gone* To en- 
large the period of green food for cattle, is a de- 
firable objeft in hulbandry* It affords plenty of 
food both early and late ; it faves pafture-fields 
in fpring till the grafs cover the ground, which 
retains the dew, and (belters the grafs- roots, from 
withering winds ; and it enables the farmer to 
leave his fields rough at the end of the feafon to 
keep out the froft. during winter, inftead of eat- 
ing them bare, which is the ordinary pradice* 
Now thefe falutary eifeds, all of them, may be 
procured by a very fimple operation ; which is, 
to fow part of the field with ryegrafs, ribwort, and 
yellow cloVer mixed. Thefe plants are ready for 
being cut the middle of May ; and if the feafon 
prove favourable, they may be cut again as late 
as even the middle of November. Cut grafs is 
of all the cheapeft food, and the moft agreeable 
to horfes. Therefore to add a month of this 
food, is a valuable improvement, efpecially du- 
jring fpring : for however ncurifking dry food may 

be. 
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■be, yet a borfe pm, upon gs^ea food turns re- 
markably more 9gUe and plump "^^ 

I proceed to the fummer-food of boroed cattle. 
A beaft that chew^ the cud» takes in at oiK^e a 

large 

* It may be agreeable ta bring under one view the 
grafles mentioned above, with refpeA to the feafon of their 
(hooting and ripening. ' 

Ryegrafe f6wn in fpring with com, flioocs the year M* 
lowing* fixHtt the 20th to the 30th of April, according to 
the tfoil and feafon. It 4owers from the ift to the loth 
of June. The flower continues about cigth days, falls ofl^ 
and the feed at that time begins to form. The feed is ripe 
between ift anf loth July. When it is fiiUy formed, the 
ftalk begins to turn brown ^ and more and more fo till the 
feed fall, which is about the end of July. 
'' Ribwort (hoots the hft week of April. The head in 
a thriving plant is three inches long, full of feed, which 
is completely ripe about die idh of July. Upon ^e head 
are found at Cht £aa»t tiaM feed farmed, flowers, and part 
that has not yet flowered. 

Red clover ihoots from the id to the 10th pf June ; 
ai)d in eight days after begins to flower. It continues in 
flower twenty days •, and about the end of July the feed 
is ripe. The progrefs dF white clover is pr^fcifely the 
fame. 

Yellow clover ihoots the laft week of April, and flowers 
till Augufl. On a ftalk is found at the fame time, feed 
ripe, feed half ripe, flowers, and flioots juft beginning, h 
accordingly refembles peafe, and grows a long time. Its 
continual growing keeps the fiem full of lap. The time 
of cutting plants for hay is in the middle of their flower- 
ing ; but as yellow clover flowers much longer than the 
others mentioned, it affords a greater latitude for cutting 
without injuring the bay. 
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largcquaatity of green ft>od^efpecially of redclo- 
Yer, iWliiehL is extremiBly palatabk when youngi 
Sorlairg^ a quantity is apt to ferment with tho 
heat of the ftbmach, fo- asibmetimes tomake.the 
creature bttrft, Thisis confidered as a fornri-t 
dable objedion to. the feeding horned cattle ^n 
rfed clover. . Bat it is eafily obviated, by feeding 
them in thciioufe:.fervants will not readily give 
more than fi^cient^ when cutting and carrying is 
a work of labour. ^ Aiid red clover (hould always 
be cut for food ; .fcr w^erc cattle have liberty to 
pafturc, more .i& trampled dowti than is eaten^ 
At any rate, buiffting may be prevented even 
when cattle are allow>cd to paftur6. Indulge them 
but half an hour or fo, for two or three days 
wheathe clover is dry ; after which there is no 
hazard. If yellow clover and ribwort be fowil 
with red clover^ there is little or no hazard of 
fermenting to fuch' a degree as to be hurtful. 
White clover is no remedy : it fefftientfe in tht 
Aomach as much afs red clover. 

Red clover cut green, is preferable to all othet 

food for milk-cows. Being foon filled, they have 

'much tinje to reft, which increafes the quantity 

of milk. The milk at the fatoe time is richer 

and higher coloured, than from any other food. 

Red clover is good fiDodfor fheep ; but the cut- 
ting it for them would be too expenfive. White 
clover at the fame time is their favourite, which 
is never wanting in good foil, growing naturally. 

O Oiie 
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One fignal advantage of feeding borfes and 
homed cattle in the houfe during fummev, is their 
being proteded firom heat and infeds. And it h 
a ftill more fignal advantage, that the dnng tumtf 
to much better account, than when fcattered du- 
ring fummer in a pailuFe-fi^ld. HotxTe^ung in a 
paflure-field is totally loft : it dries, and with€;r» 
away,^ not to nsention that its heat bums the grafs 
its falls on. Bung is an article of great import- 
ance, efpecially in a farm diilant from other ma* 
nure. And a dunghill, procured by feeding or 
cut grafs, maybe confiderably increafed by add- 
ing to the heJtp every weed that grows in the 
farm j which at any rate ought to be cut, to pre- 
vent feeding- 

The carrying cut grafs from the field to the 
ftable is a laborious work; and the oiily ctreain^ 
ftance that weighs againft ciH gra& in competition 
; with pafture. A horfe of a^. middle &e will eat 
ten Dutch (tone daily ; fome go the length of 
feventeen : an ox or a cow will eat eight Aooe^ 
Suppoiing in a farm ten horfes, ten oxen, and &%. 
cows: they will confume ^128 ftone a-day. If the 
clover be at any diftapce, that quantity requires a* 
cart going continually from morning till evening. 
Gomputii^ a cart at three {hilling per day, the 
expencefor the fix fummer-months is ao lefs than 
L. 25, 4 s. Even this high expence^ is fsus from 
counterbalancing thi advantage of feeding cattle 
in the houfe. The expence,^ however, is fo confi- 

derable^ 
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tferaWe, trs ta miake it of importance to leffen it. 
ih tliat view, iTecornmendthefoIlowing plan, tlie 
ptirtwfe^ ot whit6h^ is; to carry the cattle to theit 
fbod, infteacf of canning fot)d to the cattle. Ereft 
a inoVeaWe fhed in t^e field, all of wood, the 
back cbnfiderably higHet than the frOftt, in order 
to have a floping roof againft rain. Sixteen feet 
in widenefs is fufficient foT a beaft of any fize j 
the length correfponding to the number of cattle 
thit ate to be fed. On the back at the heads of 
the cattle, a deal ii hurtg with Hinges, to be lifted 
up for throwing food to them. Upon the ground 
along the length of the houfe, three beams are 
laldv croffed with (pars an inch diflant from each 
other. The channel or gutter behind the cattle, 
is lined with a deal in the bottom, and one on each 
fide,' to convey the urine from the cattle to a pit 
filled with rich earth ; which I hold to be pre- 
ferable even to dung itfelf. The three beams 
covered with fpars make a vacuity below, which 
rfecfeivei the urine at the firft inftance, and pre- 
ferves the cattle dry. This is an important ar- 
ticle in feeding cattle, which every animal at li- 
berty is fond to procure to itfelf. There is no ne- 
ceflity for racks in this fliade ; on the contrary^ 
horfes eat more conveniently in the natural way, 
by bending down the neck to food. The only 
thing neceflary is a board between their fore feet 
and the clover, to fave it from being trampled 
under foot. It is proper that in a corner a bed 

O 2 - be 
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be ereded for a fervant, to at^nd the cattle diF* 
ring night. The deals of t^is fhade muftbeheji^ 
together with wooden nails, fo as eaQly to be ta- 
ken down, and fet up again where it may be 
wanted* It fhould be placed at the loweft part 
of the field ; becaufe the clover is more weighty^ 
than the dung it produces. It is poffible to fet 
a little filed on wheek, to be carried from place 
to place, without being taken down ; but that 
will never anfwer for a Ihed of thirty or forty 
yards long. Such a Ihed is proper in every farm,, 
where red clover is annually raifed in the courfe 
of cropping ; and the expence will be the lelk 
grudged, confidering that it alfo anfwers for coo- 
fuming turnip and cabbage in winter. Let the 
expence be computed of carrying thefe to an im- 
moveable fhed ; and in a farm of any extent, it 
will be found, that the expence thus faved, evea 
in a fingle year,^ will equal the coft of the pro- 
pofed Ihed. In a fmall farm, where red clover 
enters not into the rotation of crops, and yet is- 
neceflary for fummer-feeding ; the mod conve- 
nient way is, to enclofe fix or feven acres as near 
as may be to the farm- offices,, upon a part of 
which there fhould always be a crop of red clo- 
ver in rotation. In that cafe the carriage is a 
trifle. I have only to add, that room fhould not 
be fpared ; for horfes are hurt as much as honx* . 
ed cattle by being crowded* 

The 



Digitized by VjOOQIC 



Ch. IX. 1. Feemng Farm-Cattii. i8i 

- The proper feafons for difpofing of cattle fatted 
on grafs, are the June markets, and thofe of De- 
cember and Januaiy. With a view to the firft 
early grafs onght to be provided, and late grafs 
with a view to the others. In an open winter, 
tliere is no difficulty to preferve grafs-cattle fat 
through December and January : in a hard win- 
ter, the addition of a little hay will do. 
■ Next in order is the feeding cattle in a pa- 
flure*field. White clover is for pafture the bed 
gtafs known in Britain, being extremely palatable 
to catde of every kind. It is a native of Britain ; 
and like a ftrawberry it throws out flagellse or 
runners from the ftem, which take root and be- 
come new plants. But as this is a work of time, 
it is mQre profitable to ftock the field with it at 
once. Good feed is weighty, and full without 
dimples : it is red when hurt in drying. A field 
intended for pafture, requires a mixture of graf- 
fes : every fpecies of animals has its favourite 
grafs ; and when animals of different fpecies 
feed together, not a fingle ftump is left. Dif- 
ferent graffes alfo, having different times of 
flowering, keep the chain of food more complete 
during the feafon. Ryegrafs, for example, an- 
fwers fpring-food better than any other plants 
and continues longer after autumn. But white 
<rlover during fummer holds out better than rye- 
^rafe. Different graffes at the fame titoe ex- 
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pite the appetite : ail ox will leave turiup fojr 
cabbage j and after feeding plentifully qn ]t>otbn 
will take kindly to bay or ft raw. Tbe proper 
quantity of feed to an ^cre intended (os mXQ^ 
diate pafture, is ten pounds white clover, ^v^ 
pounds yellow olpver, a^ much ribbfd £rals> aod 
two wheat-firlo|s of ryegraffe 

An enclofure proper for pafture,, wght lo h?v^ 
the following properties. It ought to be ^^H s^red, 
Second, well watered. Thii4t well ^hdtereil 
Fourth, the larger the better. And, laftly, the 
grafs ought to be fo rank 9& to afibrd a full bite. 
With refped to the firft, a field well aired makes 
cattle feed kindly : in a hot day, they go ^o the 
^igheft part for frefli air : if they have neither 
frelh air nor water to refort tp, they fret, and lofe 
flefh. The want however m^ be fupplied artifi- 
cially, by clumps of evergreens fcjattcred through 
the field, to ftielter them from the fun. With re- 
iped to the fecond, plenty of water for drinking 
is not alone fufficient : there ought to be plenty 
for bathing, in a hot day : cattle are never more 
^t eafe \n fuch a day, than when they are plun- 
ged in waten Witl\ refped to the third, it is not 
iufficient that cattle be iheltered againft heat : 
fhelter againft cold is ftill rMt^ nec^flary. By 
proper management, the chain of grafs may be 
parried o^ in tolerable wither till the end of the 
year ; ^ut unlefs the cattle be protedled froipt, 
gQ\6f blafts, grafs will ^o them little good. The 

clump.s 
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clumps menticmed planted in the form of a crofd, 
wiU afford Iheltcr from whatever quarter the 
ftdrm comes. With regard to the fourth, the 
field ought to be fo large as to give cattle their 
natural range* Every fpecies of animals that 
feed on grafs, have a natural range in feeding ; 
and to confine them within narrower bounds, is 
to them a fort of imprifbnment. Sheep have a 
^ide range ; and ought to have, bccaufe they 
delight in fhort grafs : give them eighty or ninety 
acres, and any fence will keep them in : confine 
^hem to a field of feven or eight acres, and it 
mud be a very ftroo^ feiK:e that keeps them in^ 
A range of fifty or fixty^cres is fufiicient for 
horfes ^ and a ftill nanK>wer range for homed 
cattle* In oppofition to the field defcribed, ad- 
vert to cattle cooped up in a fmall enclofure of 
eight or nine acres, furrouoded with high hedgesr. 
In fixmmer they arc ftified fi>r want of air, are 
peftered with infe45ts, andlofe &t infteadof gain-- 
ing* To examine the progrefs of fattening, I 
weighed twenty ftots the firll day of May and the 
firft day of the five fucceeding months. Their 
quickeft advance was in May and September, 
being at an average two pounds daily each. I 
could not attribute this to any other caufe, but 
to lefs heat and fewer infeds than in the three 
intermediate months. With rcfpeft to the pro- 
perty laft in order, the benefit of a full bite is too 
<>bvious to need, ^planation. , 
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A p^fture field bare/o£ grafs in fporiog, leaving 
no protedion againift wkhering winds, tHrn&lmrd 
At)d unfit for vegetation, cfpeciaUy aftcrr wet wea- 
klier. ; But where a field f^rmgs early, and is co- 
yered with grafs before drought fets in, it con- 
tinjues mpift and tender, by retaining ^ dew and 
lieepi^g out drought. To o&courage early, grafs 
jn fpring, t^e field ought tp be left rough ia win- 
ter ; which keep^ the ground warov and protcds 
the roots from fcoft^ . 

Ragwort m a troublefome gueftj as it ,nev«r 
fails to infeft rich pafturcrfields : it is not only a 
jobber, butoverfh^dows the .grafs, and renders it 
unwbolefome. I am at a..lofe however whether 
to call it a weed or an ufeful plant. As it bears 
no feed till the third year of its growth^ it cwittot 
propagate in laiul under tillage: tn pallure<iand, it 
dies indeed after dropping its feed, Imt new ptents 
fpring from that feed, and have a fucceifion with^ 
out end. Many things in appearance noxixms, 
)iaye been found ufeful ; of wbidi this plant is an 
inftance. Thp fame means will prevent its noxi- 
ous effe<53, and .make it profitabte. Ragwort 
in flower was never feen in a field paftured with 
fheep. Why ? becaufe thataniuwl is esceffively 
fond of it^ Therefore, in every pafture- field, for 
fome years after it is laid dowh, there ought to 
be a proport^pn of {heep. They prefer ragwort 
|)efore any other vegetable j and experience pro- 
flopnces, th^t everv food is wholefome*which an 
, animal 
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animal is f^od o£ Lii^obifbire fkeep^ do beft ; 
becatife : a fence fiifBcient for homed cattle, is 
more thaniuffici^it for them* Sheep are Angu- 
lar with re^d alfi) to other, food. They are 
fond of the tender (hoots of broom and whins; 
?md no lefa fo of the fruit of thehorfe-chefnut. 

The rufti may be compared to rag^vort :.it is a 
tr^oablefome weed : and yet may be made infoifae 
degree prpfitabl^. ' Whether it ihould be claffed 
among the evergreens, appears doubtful 'from ihef 
f<^owing aoQQunt of: it. It fprings fix or feven 
iqq)ie^ high ip April* gtowson titt Auguft, when 
the feed appears at jtbe fide of theflrai, five br^ 
Sn iU/cHtits bdow thet<^. While the feed isdrafvv^- 
ing tow^dmftturity,-thepart above A^n&ers- gra- 
dually; and .when the feed ripens and faUs, ihe 
part bdow withers down till withtri a foot or fo 
of the ^ound; That' part <:ojRtinues grden all 
winter, but dies mr^ before neatt .fjammcr. In: 
place of the ftems that thus die, frelh ftems arife, 
which, as obferved above, make a* figure in April. 
Whether thefe ftems arife from feed, or from the 
bulky root, or from 'both, I canflot at prefent de- 
termine. ' : : . 

' As the rafti is an aquatic, and grows fo vigo- 
roufly as to deftroy all other plants, it ought to b^ 
rooted out if poflibile ; not only becaufe it is a 
bad pafture-grafs, but becaufe the infallible way 
of rooting it out is, to lay the ground dry ; which 
^akes a double improvement. But if this cannot 

b^ 
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be got done at a moderate ezpoice, the refoarce 
18^ to make all the profit of it that is poifible. 
RuChes cttt in June while young and tender, aaad 
dried into hay, make tolerable winter-food: a 
frcfh growth enfues which is proof againft froft, 
and is not unfavoury to cattle that run out all 
winter. i 

In the month of April, while grafe is ftill fo 
fliort as not to afford a bite to homed cattle, I 
have feen fourteen cows living on ruflies. At 
that feafon, they are to homed cattle almoft a$ 
palatable as red^clover. They are rejeded when 
old ; and fo is even red clover. 

A fprat is not an evergeeen, for it dies away in 
winter. It is an aquatic, like a raih, but thrives 
wth a lefe degree c^ moifture.. It may be of 
fome ufe for hay when cut in June j and the af- 
ter-growth is not unpalatable when eat young. 
But after feeding no beaft will touch it. 

2. DRY POOD. 

I proceed to dry food. A$ hay is of ufe to 
cattle of every kind, it is d, capital objed in 
bufbandry ; and not the Ipfs capital, that, in my 
thought, it may be carried to greater perfedion 
tlian is commonly done. To give fatisfadion, w^ 
mud enter into an examination of the different 
graffes that are ufed for making hay. Red clqver. 
i% a fuccjulent plant of thq legum^npus tribe, that 
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flowmabcmt this beginning of Junc^ andrifes tQ 
the height of between three and four feet. Ryc^ 
grafs is a eulmi&rous plants dty and folid like 
Other plants t>£ that tribe ; rifing commonly in 
^ood foil to dinee feet and above. It ibooi^ the 
^d of April Of beginning of May; and abovq 
all cdier plants hallens to perfed its feed. Yel^ 
low irloyer and ribwort, both 4>f them leguminmis 
plants, B16 more tender add fncculent than rye* 
grafi ; but ktfs fo than red clover r they rife com- 
moidy to three ftet. They Ihoot at the fame 
time with ryegxafe, but perfect their feed not al- 
together {6 ibon. Ryegrafe, becaufe of its foli- 
dity, is of all thebeft food for hoi^ *, and next 
to it, yellow diover and ribwort. Homed cattle 
delight in leguminous plants, red clover efpecially :^ 
it is probable that tender grafles are fitteft for ani- 
inals that chew the cud. White clotier blooms 
and perfeds its feed at the fam^ time with red 
clover: it makes excellent dry food for (heep; 
but as it ieldom rif^s above eighteen inches, it is 
lefs proper for hay than smy of the others men- 
tioned } and upon that account, is often left ou^ 
in the mixture of grafles for hay. 

With refpeft to the time of en4urance, tt?d 
plover cannot be depended on for hay longer than 
two years : the third year, it makes at beft 9 
ifcanty crop, and frequently vanilhes altogether. 
Ryegrafs, ribwort, and yellow clover, ftand good 
|hr^e year$» From that tim^ the product leflens 

gradually j 
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gradually ; and after the feventh or eighth year 
tiicy afford little pafture. ' 

The general pradice of Britain for hay/ has 
been to mix ryegrafs and red clover with a &iall 
proportion of white clover ; which I helieve con- 
tinues to be the pradice in many places^ I 
cannot help condemning it, as the child of igno- 
rance or inattention. Two weighty objedions 
occur. The firft is, that when the red clover is 
fit to be cut for hay, which is * about the begin- 
ning of July, the ryegrafs feed is ripe. And what 
follows? The ryegr^ that year grows no more 
than barley or wheat cut when the feed is rip^; 
whereas if ryegrafs be cut before the feed is form- 
ed, it grows all fummer, and even iall winter, till 
it makes way for new ihoots in ipring. . It may 
poffibly be thought,! that the feed,, like ;tbat of 
other culmiferoiis. plants, is more than fufficient 
to make up the £caQtinefs of fubfequent cuttings ; 
but in drying for hay, moll of it is loft, fome in 
the field, fome in the ftack, and fome in the hay- 
loft; little being left but the dry ftraw, wj^ich 
cattle do not willingly eat. The other objedioa 
is of ftill greater weight. After a crop or two of 
hay, the field is furrendered to pafture. The red 
clover, wears out the fecond year, leaving nothings 
.but the ryegrafs, which continues but another 
year in perfedlion : and the finall propoxtipn of 
-syhite clover has not yet had time to fpread over 
tjie field. Thus, after the fecond year, the pa-. 
.' fture 



Digitized JDy 



GQogk 



Ch.IX. 2. FjEEDING FARM-QJtTTLE* 1^9 

fture is but indifferent; and turns worfe an4 
i^otk. tUl the field have time to ftock itfelfi.with 
natural grafles. Nor is that all : while the field 
is but half-ftocke4 with fowngraiTes, weed« take 
ppflfiffion of the.vacuities^, ^^i- accelerattf^the 
^wgtrfingcrftherryegrafs and white clover, , And 
if the red clover: happen to be a fcanty crqp the 
ipcond year, it encourages weed$ no lefs than a 
fcanty crop of peafe. 

I venture to fuggeft a better plan for hay thafl 
any I have read of, I pronounce the beft hay for 
horfes to be a mixture of ryegrafs and yellow clo- 
ver, which flower together, and are fit to be cut 
for hay the beginning of June, when ft ill in 
flower and the feed not formed : at that time, 
being full of fap> diey are in perfedion for hay. 
When cut fo e^rly, they grow again vigoroufly 
and aflford a fecond crop end of September ; or 
excellent pafture, if the feafcM^ be unfavourable 
for hay. When the firft cutting is later than be- 
ginning of June, the ftem turns dry and woody ; 
and much of it is rejeded, if a horfe be not exr 
treraely hungry. But I recommend this to gen- 
tlemen only and farmers, for feeding their own 
horfes. In the view to fell hay, their profit I ac- 
knowledge will be greater in cutting when the 
feed is ripe, becaufe the feed is a profitable ar- 
ticlev The hay, it is true, feparate from the 
feed, is no better than ftraw : but that is\no ob- 
jcdipn to an innkeeper ; for the lefs a travelling 

horfe 



Digitized by 



Googk 



»$o > R A G T 1 6 £• fttrt i 

horfe confumesy the profit i^ the greater. Mf 
reafon for choofing thefe two plants for hay to 
horfes is, that of all leguminous plantfifi yellow 
clover approaches the neareft in fbfidity to'rye^ 
grsifej and that they dry well together. Ribwort 
is left out as being left fit fot horfes 5 and with 
plenty of feed the twa plant* thofen wHl make 
as weighty a crop as the ground can bean Three 
wheat-firlots of ryegrafs, and ten pounds of yel-i 
low clover, make a; lufficient dbfef fot sm kcke* 
And when cut early, as it ought to be, the ct&p 
muft be very weighty, if the cutting coft mote 
jhan eighteen pence per acre. 

For hay to horned cattle, the mixture ought to 
be red clover, yellow clover, and ribwort* Red 
clover, it is true, falls properly to be cut a little 
later than the other two '^ but as it is choice food 
for horned cattle, it k better to cut it along with 
the other plants, than to lofe dieir foggage by 
cutting them too hM* Ten pounds red clover, 
fix pounds ribwort, and four pounds yellow clo- 
ver, are fufficient for an acre. 

A farm-horfe, during winter, requires at lead 
two lippies of oats daily ; in fpring, which affords 
more working hours^ they are increafed to three. 
The reft of his food is hay or ftraw : bean-ftraw 
is the beft, peafe-ftraw next, and after it good 
oat-ftraw. Upon that food, a pair of good hor- 
fes will labour ten hours a-day, and plow an acre 
of cultivated land j or draw on a fmooth road 
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a hundred ftone in a cart, Gxteen Englifh miles. 
Such'work they can perform daily without lo- 
fing flefh. 

When tod miich hay dr eoifii is given to a hotfe 
at once, he eats greedily, add is apt to furfeif oh 
it. On this account, as well aa to fare food, bet« 
ter to give it in finall parcels at intervals, in which 
cafe every particle will be cW up clean. Were it 
not for the expence, the beff way of feeding a 
horfe with hay ^ould be to give it out of the 
hand. As for corn, a horie when hungry is apt 
to fwall6w it without chewing ; in which cafe 
it pafies entire and gives little nouri(hment« 
Therefore with oats mix chafFoir cut ftraw, which 
require chewing. If that labour be grudged, 
there is an inftrument contrived for bruifing oats, 
which has a promiQng ajipearance. I will not, 
however, venture to recommend it, becaufe I 
have no experience of it. 

A dairy may be turned to great account. A 
good cow, during the fix fummer-months, will 
give at a medium twelve Scotch pints of milk 
daily ; the butter of which, with the ikimmed 
milk, may amount to eighteenpence/^rday, and 
thirteen pounds, ten {hillings in the fix months. 
The grazing of fuch a cow for that time,, will 
not coft above forty IhillingSy which makes eleven 
pounds ten (hillings of profit. 

3. Fesdino 
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3. FSEDIKG FOR THE fiUTGH^R« ; 

Horned cattle continue to grow till they are 
full fix years old j during which time they do not 
readily take on Jfat, nor carry much tallow. The 
proper time to enter them upot) fattenkig food, 
is at the age of feven. Theipe is iaa additional 
reafon, that three years wo?k can be got from 
them, which in all events will do 0M>re than ba- 
lance the expeiice of their food. , 

As the demand for butcher-imeat in Scotland 
increafes rapidly> the feeding cattle for the fhamr 
bles has become ^n interefting article to the fir- 
mer. Thirty years ago, he had no temptation 
to keep fat on bis cattle during winter, becaufe 
&It meat- was oik only food during winter and 
fpring. We have now frefli meat in plenty, all 
the year round ; only a little dearer in fpring ; 
and of that circumftance 9 provident farmer will 
avail himfelf. The difference of a month will 
fometimes add a halfpenny to the price of a 
pound of beef; which, upon an ox of fixty ftone, 
makes forty fhillings for that month's feeding. 

A field fown with the graffes above mention- 
ed, may be depended on for fattening from the 
middle of April, in a warm foil, till the middle 
of November : nor will they fall off till the 
middle of December, if froft and fnow keep a- 
way. Hay, though greatly preferable to ftraw 

of 
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of any kind, yet will not fatten horned cattle fot 
the market without green food. It Indfeed keeps 
the fat upon them ; but adds little or none*- It 
is however ptofitable to feed a fat ox with hay 
during winter ; becaufe. the additional price got 
in the fpnng, will defray the cxpence of the hay. 
S€Hft6 yeArs ago, I fed twelve oxen with hay 
through Wintet } and though they were.: not 
a pound heavier in April, I fold them at that 
time for double the fum I paid for them; An 
ox of a middling fixe, eats thirty poUndis bf hay^ 
Dutch 'weight, in twenty-four hours, and drinks 
forty-eight Scotch pints of water. An ox of a 
kifge fize win eat fbrty pounds, arid will drink 
in pf o^oi^ti^n. / ' 

Of dll the bcJafts I know:, afpayed quey is the 
moft profxtiable both for labour and for the 
butcher. She is little inferior' to an ox in 
flrength ; but much more agile, and confequent- 
ly better fitted for travel. She will work even 
tili eight years old, and ft ill be fit for feeding 
fat. People of delicate tafte prefer her beef. 

It is a great lofs to have a cow to maintain 
that has milled calf. The only profit is to feed 
her fdr the butcher. She feeds the fafter after 
haying received the bull; But care muft be ta- 
ken not to admit the l^ull, byt fo ^s that ihe 
may be fold fet three months before the. time of 
calving ; for during thefe three months ihe conv« 
pionly lofes fat. 

P Confiderable 
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Confidera}^ profit may^be made by feeding; 
imall catle bred itt the HigManda, purchafed 
when four years old at a fmall price, becaiife they' 
are unfit for work. This branch of conunerce 
is accordingly well underftood. 

A fow is a profitable animal: it feeds greedily 
on cut clover ; which, with the offals of the kit- 
chen, dairy, and bam, prepare it finely for being 
fatted in a Ihort time with mwe nourifliing food.^ 

The feeding of calves for veal is alfo profit- 
aUe« The calf, even of a middle-fixed cow, after 
fucking her for fix weeks, will fell at thirty Ihil^ 
lings. The &me cow will in fix months feed 
four calves for the butcher, fometimes more; 
and after all, will ^ve milk two months longer.^ 
For making fine veal, the calf ought to be bloods 
ed frequently, kept from light, laid dean and 
dry, and get chalk to lick. 

For fome years paft, a filed erededupoapiU 
lars, with intervals of eight or ten feet, has been 
ufed for ftall-feedmgr Such a flied X pronounce 
to be too cold for our climate. A houfe.fo con- 
llruded as to avoid the extremities of heat and 
cold, anfwers much better. Upon a feed of tur- 
nip in hard froft, cattle may be obferved to con^ 
trad their feet together, and to- tremble as ia 
an ague. No animal can feed well in diilrefs^ 
On the other hand, cattle in a clofe houfe, and 
la a hot day, may be obferved panting ^for want 
of breath* Therefore let the feeding-houfe have> 

manjF 
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man/ windows or atr-hbtes, to be fliat or open- 
ed as occafion requires. 

As to the time of houfing cattk for feeding, 
it is evident, that as grafs is more eafily raifed 
than cabbage or turnip, the longer ftall-feeding 
is delayed without loling fat, the better for the 
farmer. 

With refpe<a to the food proper fot ftall-fced- 
ing, turnip, cabbage, colewort, potatoes, carrot, 
are all proper, and may be raifed in every farm. 
Fot feeding in perfedion, all of them ought to 
^provided; for which there is more than on^ 
reafon. In the fitft place, variety excites the ap*. 
petite : next, fome of thefe vegitables endure the 
winter better than others : turnip, for example, 
does not anfwer for fpring-food, fo well as cab- 
bage crtid colewort. Therefore, as far as is con- 
fiftent with variety^ I would be fparing of the ve* 
getables that are the leaft hurt by winter. Pota- 
toes anfwer beft for the concluding food. If fuf- 
ficient ftore be provided and well preferved, which 
is an eafy matter, all complaints of wanting green 
food in fpring muft be at an end. Every animal 
is fond of potatoes, not even excepting a horfe. 
They are a choice food for milk-cows, and pro- 
duce plenty of milk ; which has fio rank tafte 
more than where fed on hay or grafs. And yet 
after all, how many indolent farmers ftill remain,, 
who for want of fpring-food are forced to turn 
their cattle out to grafs, before it is ready for 
Pa pafture^ 
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pafturc ; which not only ftarves the cattle, but 
lays the grafs-roots open to be parched by fun 
; and wind- One precaution, however, is necef- 
£ary with refpeft to grafs in proper condition for 
pafture : furrender it not to the cattle at once, 
which would give. a loofenefs, but for a few days 
let them feed an hour or two only. 

Preparatory to the feeding cattle in the houfe 
with caj>bage and turnip, they ought to be made 
acquainted with that food in the field, by getting 
now and then fmall feeds of it ; beginning with 
cabbage, which they foon take to as being ((dlt, 
and then proceeding to turnip. Without being 
thus prepared, fome beafts have been known to 
. faft obftinately for days, before they would touch 
them. In the houfe, it is common to fill the ftalls 
at once for faving trouble. This is wrong : 
cattle are fo fond of cabbage and turnip after ac- 
quaintance, as to be apt to furfeit upon them. A 
hungry borfe^ by eating too much com at a time, 
takes a loathing of that fogd ; and his loathing 
continues for days. Begin with giving a bullock 
one turnip after another, and he will not readily 
furfeit. One bullock of ninety done Dutch thus 
fed, ate up thirteen Dutch (tone before he flop- 
ped ; and in twenty^four hours he devoured thir- 
ty ftone. This was the third p^rt of his own 
, weight ; and every bullock in health will do the 
fame, when thus fed. Therefore, after cleaning 
the turnipy let the feeder begin in the morning 

with 
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with throwing a turnip or two to every bullock : 
let him repeat the dofe till they turn (hy: let 
him then give them cabbie iii the fame man- 
ner ; and conclude withhandfuls of hay. When 
they are thus f^tisfied, prepare them a foft bed 
as an invitation to lie down. Leave themto_ 
chew the cud and fl^p, till they rife of their 
own* accord. Repeat the dofe as before. As 
they grow fat, they will rejed the coarfer parts 
of the food ; which may be given to winterers, 
or to fwine. If the turnip be large, there is no 
danger of giving them whole. ' But they are apt 
to choke upon fmall turnip ; which therefore 
muft be cut into fmall bits that can be eafily 
fwallowed. A machine to bruife turnip for eat- 
ing would be an ufeful invention. 

Thefe in(lru<Slions are intended to make cattle 
eat the greateft quantity poffible; it being cer- 
tain, that the more a bullock eats with an appe- 
tite, the fooner he grows fat. It is bad oecono- 
my to fpare food in this cafe : a certain quanti- 
ty daily is requifite to preferve a beaft from fal- 
ling away ; and an addition is neceflary to put 
fat on him. Therefore the fooner he is fatted, 
the greater proportion of what is neceflary for 
bare maintenance, is faved. 

To keep cattle clean and well littered, is to 
them half food ; and this may be eafily done in a 
flied conilruded as defcribed above. Let them 
be combed every day, wafhed with water every 

P 3 week. 



Digitized by 



Googk 



198 PRACTICE- Part L 

week, and bled every nuMith > for thefe all con- 
tribute to £ittening. 

Moft of the cattle in this country fold to the 
butcher, are fed upon grafs, and fold in Novem- 
bcr at twopence per pound, or twopence half- 
penny. But as the profit here is very fmall, a 
&rmer who is ftudious of his intereft, will have a 
provifion of cabbage and turnip for winter,, in or- 
der to fell his cattle at double price in fprtog. 

It has become a pretty general pradicc, to feed 
cattle in the field with turnip, cabbage and other 
annual greens* There is not another way of fat- 
tening cattle fo cheap ; nor another way by which 
ic> much dung can be raifed in a farm. Thefe 
are important objeds. But what I chiefly infill 
on is, that there is not within the invention of 
man, a more efiedual method for improving a 
gravelly or fandy foil. Nothing indeed is more 
hurtful to clay or rank loam than poaching ;. But 
the poaching a 'light foil takes away the pores, 
makes the earth more compad, and more reten- 
tive of moifture. A crop of turnip or cabbage 
on ftiflf land, ought not to be fed in the fields 
1}ut in a (bed, fuch as above defcribed, or in an 
adjacent dry field. 

To be fuccefsful in this article, let cattle be 
chofen that have been.accuftbmed to run out in 
winter. Cattle that have been always houfed in 
winter, are too tender for field feeding : they 
will never turn fat. 

There 
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There requires more managemeot in feeding 
cattle with cabbage aad turnip in the fidd^ than 
is comiaonly pradifed* What mxi£t one think of 
the flovenly method of turning cattle into a tor* 
lup-field, to feed at random ? I hope this is rare; 
but another method is not rare^ which is, to en- 
t:Iofe with flakes a portion of the field, and with- 
in that fmall fpace to confine the cattle* Is it not 
obvious, that by dunging, pifling, tramplii^ a 
great part of the turnip muit be loft or become 
naufeous ? To prevent that lois in a li^t parous 
foil that turns more folid by poaching, I have 
Always pradifed the following method, 5uppo- 
fing the enclofure to be an oblong iquare, whbh 
is the moft convenient for flakes, begin at one of 
the fliort fides, and from the fence throw the tur- 
nip towards the middle of the field, clearing as 
much ground as can be done at one throw, which 
may be thirteen or fourteen feet. Separate this 
vacant fpace from the turnip by flakes; Let the 
flakes incline inward to the fields which will pre- 
vent the catde from rubbing them down. Intro- 
duce the cattle into this void fpace, and begin 
with throwing over to them^ from time to time^ 
the turnip that were taken up, fo fparingly that 
they may eat without trampling them under foot. 
After thefe are clean eat up, clear another ftrip 
of the fame breadth with the former, by throw- 
ing over to the cattle the turnip that grew there. 
Hf move the flakes to the fide of the growing 

P4 jumip. 
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turnip, asid go on till the field be ate np^ In this 
jQaJiner^iiies;du>le field will be^ knead and poach* 
ied, lb ias jtoftaUy to akef the textui^e of the foiL 
Butbecaufe to give the cattle no other -bed, 
would greatly retard the progrefs of fitttehiiig ; 
an adjacent graf^-^field is necdlary,inwhididiey 
ihould be put every night fijr a dry bed* In this 
grafs-field place hecks, for feeding the cattle mth 
hay or ftraw ; as nothing contributes more to 
expeditious fattening, than alternate gr^ii ahd 
dry food. ■' 

Froft is the only enemy to this manner of 
feeding. In froft, the digging up the turjup is 
jexpenfive; and they give the cattle a loofendTs, 
which makes them lean ^inftead of fat. Hard 
froft deftroys the turnip altogether. I have tried 
feveral preventatives. At the comer of a fitld, I 
built in a ftack all the turnip that grew on four 
acres. They remained entire fix weeks; but 
after that time, they began to fprout, efpecially 
about the centre, which exhaufted the turnip, 
and rendered them lefs palatable. I tried ano- 
ther method ; which was, to fill a large houfe 
with turnip, on the firft appearance of froft. The 
warmth of the houfe made them fprout fooner 
than in the former way. A third experiment 
was to dig a pit in the field fix or feven feet 
deep, where I flowed the turnip and covered 
them with three feet of earth, reckoning that 
this wguld prevent vegetation. But they fprout- 

^d 
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cd as foon as in the hotife. A fourth expcri- 
mm, wad to InlilA in the ffeld what woUld-fiU 
two' large carts, covering the heap with ferns or 
ftraw. In this fituation, they Were longer of 
%irouting ; but they were more expofed to froflL 
Upon the whole, tht beft methcNi^ as appeal's to 
me/ is to ftor'e up in a houfe as many turmp as 
will ferve the cattle a fortnight. As after that 
time they began to wither, give them to the cattle 
though the weather be frefti y and then fill the 
houfe again. This is a refource againft a fort- 
night's froft; and as a farther refource, a few 
heaps may be coU^ed in the field, rea^ at 
hand if froft fet in. A reJTource ftill lAote com* 
modious, of late invention, is mentioned bdow 
page 208. The beft preventive of air againft a 
long froft are potatoes, which may be eafily pre- 
ferved in a houfe during the lorigeft froft. Cattle 
are fond of potatoes, and they make a good 
change of food to fupply the want of turnip or 
cabbage during froft. The fame method may 
be taken with cabbage. Carrots are preferved 
by taking them up, and burying them in fand. 
Potatoes being %ore hurt by ftoft than any other 
root, they ought to be ftored up in a houfe, and 
covered with dry ftraw prefled down with littei'. 
But here a precaution is neceflary. If allowed 
to lie too loiig in their winter-quarters, they will 
fprout, and be ufelefs.^ Therefore, as foon as the 
froft is over in fpring, they muft be expofed 

to 
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to the fim and air tiU perfedly dty ; and then 
laid up where there is a free circulatk)Q of air» 

Cabbage and turnip give a ilrong tafte tabut^ 
cher-meat, when not intermixed with dry food. 
But the remedy is tsSy : give nothing but dry 
food for a &w days before they are delivered to 
the butcher. The intermixing dry food with 
turnip and cabbage in feeding milk-cows^ ouj^t 
never to be omitt^ ; becaufe thefe plants with-* 
out that intermixture give a niaufeous tafte to 
the milk, cream> aod butter. 

The feeding cattle with turnip and cabbage in 
the field, is Bn interefting article. There are few 
&nns but what are fit for railing green food of 
one kind or other ; and by far the greater part 
are fit for every kind. Light Soil is fit for turnip, 
both light and loamy foil for potatoes, deep foil 
for carrots, and fttong foil for cabbage. For a 
dozen of years back, the ordinary profit of fuch 
feeding from the end of November to the end 
of March, has been to double the price of the 
cattle ; which afibrds a very handfome rent for 
the land. Nor do I reckcm this the capital part: 
the gain is ftill greater by tlie#nprovement of 
the foil. No other method is fo effedual to con- 
vert light porous foil into what is firm and heavy, 
as the poaching of cattle during winter. To 
compare it yith ordinary manure, would not do 
it juftice. It alters and improves the foil like 
jclay-marl ; and thefe two are the only means I 
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am acquainted wkliy t6 produce a new foil equal 
to one originally rich^ Tbeape are few foils in- 
deed but what may be hurt b]r cropping ; but a 
foil fo improTed^ can never be hurt fo much by 
cropping, a& to be seduced to its original poor 
ftdte. After fbch ^ winter-feeding, it would fiar* 
prife one, to find ground formerly fo ioofe a&not 
to hold together, become now fa folid as to be 
raifed by the ploiigh in folid maflcs. This way 
of feeding cattle, is at the fame time a good 
dunging to the field, equal atleaft to an ordina- 
ry dunging from a dunghill. The cattle eva- 
cuate abundantly,, and what drops from them 
mixe^ intimately with the iml : not a particle is 
loft. 

The feeding &eep on turnip and cabbage, 
ought to be delayed as long as poffibk, for the 
reafdn given above with tefpecft to horned cattle. 
But as fheep are better protedled againft cold, 
there is the lefs neceffity of providing a (bed for 
tjiem. To feve the turnip, flakes ought to be 
ufed ; and a dry bed is ftill more neceflary to 
them than to homed cattle. Their dry food 
ought to be white- clover bay, or unthrafhed fit- 
ches ; both of which they delight in. White- 
cloVer hay, however, without com or green &>od^ 
will not fatten fheep for the butcher. In fcofl 
and fnow, Iheep fhould always be fupplied with 
hay or other dry food ; which prepares than for 
green food the end of March } at which time a 

few 
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few wteks ^f . rycgc^^^vnil make them realdy for 
the market^ at the deareft time of the yean ^ 

Where iheep we' fed in the houfe^ which is 
£^dbm done exdept' fi>r the ufe of a family; they 
ought to be feparated by rails from^ each other; 
otherWile the foongeft redder willopjirefs the 
reft. They muft be ihom whea piit up «to feed, 
and be always keptjclean* There muft be a heck 
for hdtdkig hay, a place for the turnip or cabu 
bage, and a rip of oats be hung up within their 
reach* A (heep, like' an ox, leats of turnip the 
third df its own weight in twenty*four hours. 
The ibeft age for leeding wedders is four or five : 
fhortofthat age they feed not fo kindly, nor 
tallow fo well. ; 

Some land is fitted for feeding; fome for 
breeding only. A farmer who pdflHTes rich land, 
buys lean cattle from the breedet^ and fattens 
them for the butcher. 

4* THE WINTERING OF CATTLE NOT INTENDED 
FOR IMMEDIATE SALE. 

The food proper for fuch cattle is, firft, coarfe 
grafs that they refafe to qat during fummer, when 
they have better food. Second, ftraw or coarfe 
hay;. and, laft^ what is left by milk- cows, by 
beafts ftall-fed, or by working oxen and horfes. 
With xefped to the firft, the common but very 
improper method is, to let them go at large in 

the 
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the field; aiid in froft and fnow to give them 
food in hecks;. By this method, the dung is aU 
moft entirel]^ loll ; and unlefs the field happen to 
be well (heltered^ which feldom is the cafe, Scet« 
Jand is a climate too <:old for fuch management. 
Thi^ is verified in our highland cattle, which ne^ 
ver arrive at half their fi,ze;not^ ib much frtrai 
want of food, as from piercing cold in a moun* 
tainous country. . To remedy hoth thefe evils^ 
an open fhed {hould.be ereded in the field, £3r 
ihelter to the cattle in a ftornt; and this fhed 
(hould be in the moil (helteied fpot; fronting the 
fouth« To prefervie the food given them daring 
frpft and fnow, a heck (hould be put in the fhed ; 
and the dung be carefully coUeded, from time 
to time. It is evident from what is faid, that 
no cattle are fit to be. managed Jn this manner, 
but what have been accuftomed to lie xxut all 
winter. 

Where there is^no coarfe grafs for winter-* 
feeding, the ordinary method to feed winterers 
is in a dung, yard with ftraw, the half of which, 
trodden down with the foot, turns to no account. 
The more provident farmers fet up a heck in the 
yard, which faves fome of the ftraw that is loft 
the other way. 

This method, though common, lies open to 
many objedtions : firft, it is ftill too cold for win- 
ter : next, much good food is deftroyed by it ; 
and, third, the dung, by trampling of the cattle, 

is 
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is kept from rottiflg. This matter is interefting, 
and I beg the reader's attention, while I endear 
vour to verify thefe propofitions* With re^;>e£t 
to the firft, the (helter of a yard is tax from be* 
ing fufficient to preferve cattle in a kindly heat» 
during frofty weather. Such an enclofure is fub- 
jed to whirling winds, which pinch the catde 
even in frefh weather. Ob&rve, that when cattle 
are brought from a warmer climate to mend the 
breed, every one is fenfible, that during winter a 
warm houle, and plen^ of food, ihould be pro* 
vided for them. A cow when thus treated gives 
more milk, and a beaft intended fcnr the butcher 
grows fooner fiit. To anfwer thefe purpofes, I 
believe it will be found, that the nearer the air 
approaches to the heat of the blood, the cattle 
thrive the better. That cattle fed in a yard de- 
ftroy much ftraw, is obvious to ocular infpedion. 
Even when ftraw is put into a heck, one beaft no 
Xooner draws out a mouthful, than he is pufhed 
away by another, and lofes in his hurry part of 
what he draws from the heck : none of them are 
fufiered to feed peaceably or quietly. The third 
propofition is the moft important of all. Half- 
rotten dung trodden under foot^ and kneaded to- 
gether by the cattle, excludes the air totally from 
the inner parts of the heap ; and it is a truth in- 
difputable, that there never can be any putrefac- 
tion where there is no air ; putrefadion cannot 
go on without moifture^ and as little without air. 

Put 
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Putal^oonful of cream in aa exhauiled recei- 
vex y and after a year it will come out as fweet as 
when put in* When a' dup^ll> after heating^ 
turns cool again, turn it over and admit freih air» 
it heats a feccmd time : a ftake driven into an 
open gravelly foil, which adipits air into every 
pore, rots fooner than even in a wet clay-foil that 
excludes air. 

From thefe premifes I coiK:Iude with firnmefs^ 
that the beft way of feeding winterers^ is in a 
boufe where there is free ventilation ; indulging 
them only an hour or two in the field when let 
out to water, longer 01 fhorter according to the 
weather. I know many judicious farmers, who 
prefer the feeding on a dunghill, with an open 
flied to retire to in a ftorm j and they even hold, 
that the treading of cattle on a dunghill con* 
tributes to its putrefadion. I flatter myfelf that 
I have difcovercd their reafon ft)r this opinion. 
Their praftice is, to throw quantities of dry 
ftraw from time to time on the dunghill^ part of 
whicli is eaten by the cattle; and the reft troi- 
den under foot. Straw is elaftic, and when laid 
on a dunghill dry, it admits too much air ; in 
which cafe the dunghill gains by being troddea 
on. But where all the ftraw is ufed, either in 
food or in litter, and none of it carried ito the 
dunghill till it be half putrefied, it becomes too^ 
compad by being trodden upon ; and the air is: 
excluded altogether, which obftrpdsputrefadion 
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no lefs than too much air. A provident farmer 
will never wafte his ftraw, by throwing it on a 
dunghill : he will provide as many winterers^ as 
to confume all the ftraw that is to fpare from his 
working cattle. I add, that fuppbfing winterers 
to be as comfortably put up in a ferm-yard as iii 
a houfe, the latter however ought to be prefer- 
red; firft, becaufe it faves ftraw, and the beafts 
are more regularly fed; next, that it is a better 
way of having a dunghill well putrefied ; and, 
laftly, that the urine of the cattle can be wholly 
preferved ; whereas in a farm-yard all is loft but 
what happens to fall on the dunghill. 

Join another particular not of flight moment. 
A dughill feparate from cattle, may contribute 
greatly to the feeding with turnip. A quantity 
of turnip taken up in the begiiming of a froft and 
laid upon the dimghill, will be preferved entire 
for weeks, perhaps as long ; as froft commonly 
lafts in this variable climate. 



5. RULES FOR BUYING AND SELLING CATTLE 
AND CORN. 

The common and conftant way is, to fell cattle 
by the eye ; which is far from being equal be- 
tween the farmer and the butcher. The former 
has but a very uncertain guefs of the weight ; 
the latter, who is dealing the year round, can 
guefs very near. Fair commerce is in general 
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the moft beneficial } and every thing that ap* 
^roaches to chance or :gaming is hurtfuU To bring 
^n a perfed equality between the felJer and buy- 
er, I propofe, that every beaft ihould be fold by 
we^t, and that the weight fbooldJDt&afcertained 
by a bakhce. Thctinoft convenient one I knows 
is a fted-yard, being the fitteft for weighing 
ieavy goods ; and a ft^l-yard I have ufed with 
^eafe and fuccefs many years. 

But it is not fufficient to have the weight of a 
living beaft afcertained. Different parts are very 
different in their value ; and there is a rule for 
^fcertaining the proportion of thefe difierent parts, 
by which dieir weight may b^ known, almoft 
with equal certainty as the weight of the whole 
beaft. My experience goes no further than to 
Scotch cattle fold fat, to which the following 
proportions will nearly '^ifwer. The four quar- 
ters make the half of the weight of the bullock. 
The Ikin is the eighteenth part. The tallow the 
twelfth part. Thefe make twenty-three thirty- 
fixths of the whole; and the head, feet, tripe^ 
blood, &c, make the remainder, being a third 
part and a little more. Thefe offals never fell by 
weight, but at a certain proportion of the weight 
of the beaft. They commonly draw ten fhillings 
pnd fixpence when the bullock weighs a hundred 
ftbne Dutch ; and fo in proportion. 

Thefe particulars iadjufted, the next thing th^ 
feller is to inform himfelf of, is the price of but- 
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cher-mcat in the market, of tallow, and of hid^s^ 
Suppofing the bullock 1 have to Jfdl is feVeuty^- 
two ilone living weight, the fovir qugtrter^ make 
thirty-fix ftone, which at 4 s. per ftone, or , 3d. 
per pound, amount to L. 7, 4 s, The bide, is 
worth 16 8. at 48. per ftone ; and the tallow^ be- 
ing 5 s. 4 d. the ftone, is worth L, i, 12 $. Ster- 
ling. The offals, according to the proportion 
above mentioned, will give 7 s. 6 d. ; and by tbat 
computation the value of the. bullock is L. 9, 
19 s. 6 d, This anfwers to 2 ^. 9^Td» per ftone 
living weight. And therefore, if the butcher 
agi:ee to give me that fum per fl.one, no more is 
neceflary to afcQrtain the price of th^ whole car- 
go, than to w^igh the beafts by threes or fours 
as the fcale can hold them. Out of this fum howi- 
ever muft be deduded thQ butcher*s profit, which 
cannot be much lefs than 5 per cent. 

The weighing cattje aliv^ anfwQfs aaother im- 
portant purpofe ; which is, to difpover whether 
the feeder gets th? value pf th^ /ood by the ad- 
ditional weight of the heart. For example, the 
food of a bijUock cofts 9 d. per day, or 5 s. 3 d, 
per week. If the bujlocjc do not t^ke on two^ 
ftone per week, which feWopa happens, the keep- 
er is a lofejr ; and there is no excpfe for keeping 
^he beaft on hand,. if it ^be x?pt thp expedation of 
^ rifing market. 

; There is another advantage of regulating the 
pric? of cattle by living weight. Where a but- 
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cher buys by the lump;^ arid bargains that he is to 
take away the beaft at a day certain, the vender 
k tempted to be fparing of food- But fuppbfing 
the beaft to be fold by living weight, it ia^the 
intereft of the feller to make it as fat as poflible. 
The fame rule In; felKng is applicable to (heep; 
The four quarters make half of the living weight, 
the Ikin the eleventh part, the tallow the tenth 
part, the offals fomewhatiefs than the third part. 
But computing the prices that thefe»particulars 
fell for in the market, the amount mil not be the 
value of the iheep, becaufe the wool alfo niuft-be 
taken under confideration* The wool from flie^r- 
ing-time to Lammas is (if little value^ 'At the 
end of December the valiie is by-fllMy- urider- 
ftood to behalf of the value pf a full grown fleece ; 
and upon that fuppofition, the following calcuhi'- 
tion is made. Yet there are not wanting expert 
dealers who value it much higher. They fay, 
that in February or Marth, the wool begins to 
fork at the ends ; after which.it increafes in 
weight, but little in value., A Linton, Ochill, or 
Lammermuir wedder, at the ^ge of four, carries 
a fleece weighing at a medium two pounds eight 
ounces, valued at 9 d. per pound when not tar-» 
red, which makes the value of a fleece at clip-, 
ping-time, x s. lo—j-d. Sterling. At the end of 
December it is iItt^- *• ^ Thus having a fcore 
.0,2 ' ^f 

* As the wool of iheep degenerates into hair in both 
^^^trernes of heat and cold, fmearing 19 a remedy in a 
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of wodders to fell at thie 9i|d of DecthiW; cadb 
of which Iv^eighs fi:( ftone fburteeo poonds Distcb 
Weight, J want to know wliatthcy w^zisatth^per. 
)iead. / 

1. The ibur quarters weighing 55 

, pounds, is^ at 3 d» pisr pound, L, o 13 9 

2. The value of the wool «3 above ; 
ii^d, ta which ifauft beaddcd 

I o d. ^ the v^ue of th^ flcki, indcw i 9^ 

3. The; tallow, being the tenth, part 
of the weight, makes jii ppunds, 
which* at 4 d. per pqund, is 038 

4. The offals are not fold by weight, 
^>utafe conamo^ly val\ied,^ ■ , 010 



The fum, L. i o 2^ 

This 

pold climate. It alb kills vermin, and makes a (beep take 
on fat five or fix w^eks fooner than it would do otherwifc,. 
Some miles round Cheviot hills, none but iheep of a jear 
pld arc fmeared: elder iheep are reckoned fufficiently 
ftrong tp endure the cold without it- But there^ black 
Iheep of all ages are fmeared, becaufe J>lack wool is not 
dircoloured by'fmearing. Jn the north of Scotland fmear- 
iiig is not knjDwn^ 

Wool ftxqni immediately srfte^a flicep is waih^d*, never 
^rns white, A kind; of oil, termed fieef^ pcrfpires from 
^he animal, and contributes to whiten the wool in fcouring. 
Therefore, where waihing is neceflary, delay (hearing for 
(( fgrpiight^ th^t thq wool may again be covered with glc^* 
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A««i^ livi^^^^igjfe • ' i^d 'if *h* butehet a^fe 
tb giv^ tbAt price, thfe* valiie ojF any J)artieulai^ 
beaft maybe determined by wieighihg him as 
above. * 

From this miiff be deddSedttietAitcher's pr<:^- 
lit $it $per cent, or undeir^ as can be agreed. 

N. B. An animal weighs more or lefs as his 
belly is more or lefs full. The above proportions 
Were nttadt' out when the Iheep and horned cat- 
de wdre Weighed ai eleVin o'cl6ck forenoon* * 

Ha vlwo difcuflfed cattle, I proceed to corn. 
The variety of mcafurefs in felliilg and buying 
corn, has been time out of piind a juft caufe of* 
comfilaint i«S6otktkd,^s well as dther countries} 
and it is inde<^d an inlet to mdny frauds. And 
yet, M^^i^ the meifures ufed in Scotlahd redu- 
ced to the Linlithgow" ftandard, there would ftill 
remain a great inconvenience in fellirig^raiij by 
m^aftitie; for, of all commodities, it is the leaft 
proper lo be fold in that manner. The quality 
of grain differs widely in different foils, and even 
in the fame foil by good or bad culture. One 
bolt bf bari^ weighs eight6en Dutch ftone, an^ 
other only fifteen. One boll of oats WQigh^ fif- 
teen flone, another only eleven. The fame dif- 
ference is ^^^rtable in other gi^in* * 

There is ianother .objedion agaiitft fellirtg by 

>tt«ftftire* Ttoe flbveniy futtrte^f Is fatisfkd with 

0.3 t>ull5, 
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bulky without any reg^urd %o the quality ,of his 
^rain : whereas, werfe it the nde to fell by weight, 
it would make the fanner doubly attentive to the 
,^^jEBg of hi^ land,; in order to produce the 
weightieft grain. 

Befide weight, ^nothar circuraflance enters, in- 
to cppfideration for afeertaining the value of 
grain ; which is^; the proportion of the hu<k to 
the.kernel. \ , 

Middling wheat weighs ^^r boll fourteen Dutcb 
ftone ; of which the. hjuik i^iakes the feven^h pail^ 
or two Dutch ftone. 

Middling barley weighs/^r boll eigh$eeaDptch 
ftone ; of which the hulk weighs one fk)ne,four 
pounds. 

Middling oats weigh per boll fourteen J>utcH, 
done ; of wiiich the hufl^ weighs fix ftpne. 

Middlittg beeais weigh '^^r boll fifteen ftone 
eight pounds Dutch weight ; of which the hu0&^ 
weigha but eight pounds. i 

. And the feme proportion holds as to peafe. ; 

C H A P. X. 

C6LTURE OF OTHER PLANTS PROPER FOR 

A Farm. 

THere are many ufeful plants propagated by 
carious farmers that do not anfwer for 
food. J.qpijfine myfelf to three, the moft com-. 
.4 J mon- 
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mofi, 3i>d at :tt» lune ,tin\e the mc^frufeful ; fo- 
reft-tf^es, flax, hops*, 1 begin witivforeft. trees, 
as thj^ moil compkxi- , 



SECT. L 

: / ; I'ORfiSTiTR fi£S. I 

COnsiotiun0 tbejgr^t<iwm^ity of wafte land 
in Scotland^ fit only for bearing trees, and 
the eafinefs of tranfporting .theip by navigable 

.ntxds of the fea, one cannot but regret the indo- 

jlei;iGe of our focetfatbers, who negkded that pro- 
fitable branchiof; ooiixnierce, and left us to the 
rieoeflity of purchafing foreign tihiber for every 
ufein life. The Commiffioners of the Annexed 
Eftatea, deeply fenfible of this negled, have be- 
ftorwed liberallytoraife plantations every where in 
the King's eftates. .Their laudable example hfts 

• animated many land-proprietors, to, benefit them- 
felves and their country by the fame means. 
The fpirit of planting is ropfed ; and there feems 

•little doubt of its fpreading wider and wider, till 
this country be provided with timber for its own 
confumpt at leaft,.if not for exportation. As an 
author, I. am fond to keep up that fpirit : and in 
that view, the prefent chapter on the culture of fo- 
reft-treesjwill, Ihope,bewell received. A regular 
treatife upon the fubjeft would require a volume : 
*but as I muft contrad what I have to fay within 
0^4 the 
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the nutflicll of a chapter, I fh^ ttudy brevity,, 
and mention nothing but what appears matetiaL 
Trees are propagated by feed, by euttings, by 
layers, and by fuckers. 

I 

I. RAISING TREES BY S£EB. 

The propagating tteets by feed is nature^s me- 
thod. On6 inconvenience it hais^ that the trees 
thus raifed are not alwa)^ the fame with the pa-' 
rent plant: though they are of the fame fpecies,, 
they copy not always its varieties. 

What follows will enable us to judjge of die 
maturity of feed. Seed enclofedin a ca^ula^ in 
a pod,^ or in a cone, i^ • ripe when the covering 
opens by the heat of the fun^ The» feed of a 
fruit-tree is ripe when it no longer adheres to ito 
fruit ; and where unripe fruit is pulled, the feed 
ripens with it* In general^ feed is ripe when it. 
finks in water to the bottom. 

The feed of a Scotch elm ripens before the 
middle of June; The beft way of gathering it 
is, to ihake the tree gently : the ripeft feed falls' 
firft, which may be gathered in a iheet laid a^ 
the root of the tree. 

The feed of the afh and of the;mappLe may be 
put into the ground without* being takeaout of 
its capfula. 

The beft way of opening the cones of pine, fir, 
^c. is to expofe them^ in boo^s to fus and dew^ 

The 
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The drying them in a kilh w apt to deftroy Ihfe 
geim^' The cones of the lurix are at their, full 
fize in wtumn; hut the, feed is not fo early ripe* 
Delay gathering them till March or April, when 
they begin to drop from the tree. Cut off a part 
of the cone next the ftalk, which, will render it 
eafy to feparate the quarters : the ripefl: feed folk 
out upon ihaking the coae with the hand; 

The' feed of the birch, the wijlow^ the poplar, 
tibie aUer, beiii^ very ikiall^isnoteafily gathered: 
ftir the ground about thefe trees^ and it will 
foon ;be filled With ypung plan^. With refped 
to the feed of the birch .and alh^ it is Angular^ 
that when dropt from the. tree, no ieedtakesr 
foot fo readily ^yet^ when gathered, and fcatter- 
ed with the hand, it feldoin graws. , . 

As for a>chc^e bC&ed, fmall acorns gathered 
firom large and lofty trees, are jineferable' before 
,the largcft acoitaS'ofimallCT trees; in general^ 
the feed is always tbebeil that is procured from 
the ihoft vigorous trees... But ^&. in extenfive 
plantaticMis much precifion cannot: \m expeded^. 
k ought to. be the chadE care that the feed be per- 
fedly found. 

Next, as to prqiaring feed for, fo\^g. Treca 
^ropa^ted fbom. feed have aU of them a tap- 
Foot, which puibes perpendicularly downwkrd^ 
The purpofe of nature in this root is, to tit treea 
for growing in the ftiffeft foil, and to fecui^e them 
againft wind; but it proves- bu^tfuL to trees in- 

tendei. 
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tended.for tranfplantation.. Ay^iiiig.opk&^ot 
fix years old, when takoi up for traafp)toi£is& 
Jias^ like a tondp, but thisfingle root, which will 
be Jour or five fi^et long when the fiem iswithi- 
in one foot. ' Planted in.this manner^i it feldoin 
H ves. This evil is prevented by making the feed 
germinate in modflt earthy, and fowing it in the 
feed-bed after the radicle is cut off. . The radicle 
never pulhes. more jt and inftead of it the tree 
puflies out many roots^ which fpread horizontal- 
ly. Walnuts, almonds, . and other fliell-froit, 
being long of germinating, .ought to be put in 
nioiil fand, in order that the Tadicle may pru(h 
before the end of April, to be cot off as afore- 
faid. Acorns, chefnuts, and .beech-n^aft, will 
germinate timeoufly in dry land* lii wet fand 
or moift earth, they would, befi>re the time of 
ibwing, not only germinate, but pufh out long 
roots, which would ruin all.* As this method is 
too troublefome for fmall fee4s, fow them in 
beds as gathered:, pull tiiem xip the fecond year: 
cut off the. tap- root : and plant them again at 
the diftance from f each other of three or four in- 
ches. Two years after, they may again be tranf- 

. planted wider.; there to remaia till they be fit 
for the fields Some imagii^, that to deprive a 

, tree of the tap-root prevents its growth. But ex- 
perience vouchesthecontrary. * And fo does rea- 
fon ; for it is obfervable, that the roots next the 
furface, being acceffibk to fun and moifture, are 

' -^ always 
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always tJi^':B!^ftryig^ri«8/a^:9^^ farth^i:: fpwad 
]fliaafkofpi?>eJpW4 . AiS?pri:o^Wdepriy0djof fiiii 
^4 . air, : ^nid if«r^p;pf:^^Wft : ^^lk6 : whexe it hdpj- 

equalf a horigjopt^ ifWt injjtiQuri&ingf the trjee ? 

The fe^ds of the .wMfi?: thprn fown without 
preparation, rife. pot ,ti^ th^ fecpnd year. If hn^r 
xied unde£ grpuad in a heap till the pulp be rot- 
ted X3tff, anjd fow^int^ following, they 
will gemina^that .yery ycsMTv Inl|ead of bury*, 
ing dien^ uRd(er grouAd, ,a; wpre approved . m^ 
thod is, to Jay them, in ([^ fe^P at thereft^ pf a 
barn, mixe4; .with ;cartt^.r ; By t^a^ jqa^f bOd, a 
greater numli^r wiil^gfnpinaitie than intbe /ordi- 
nsirj way. 1 made an i exp^ifpem. Om vjted 
was fown, with haws . prepared , ,in tbei , ordiiwy 
way; and one with haws prepared in theotheif 
way. Upon rthe latter beci §nrung a double 
quantity of thorns, and mo^re vigorous. J. made 
another expdrimcjnt upon, elm^feed. Of a.quan^ 
tity gathered when ripe,^^t;he;. half was immedi- 
ately fown ^ the other. half y?as carefully dried in 
the fhade, i^pd Jq^Y,nf a fprtoight after. > The let- 
ter produqed a greater number .of plapts, apd 
more vigorous. .Thorn» are propagated, .ftill 
more cxpejditioufly ^by citings from the root, 
Wh^n thorns ase taken from; t^ purffry to^bf 
planted, in. a hedge, the roots that are eijife^^ 
wounded bythe jfpajie, oj: ^op long,, flajift J;^^ cjjt 
9^.^ Let thefe; be ^fhrod ifitO';fmaU,7j^tj;s,^d 
.., , " fown 
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diice thonis th^ vei^year.' Tb« i^^f the ttlfe 
feldbm ^-getminate^ till the fecotfd 'jWar : ^ Ivhch 
gathered in the molithbf OAofee^, Irtitbeptft 
in p(«S^ with earth, arid foWii ki the fjiring: it 
wiU germinate immediately. Th6 orifitiary way 
of raifing hollies, i$ tb' fow tfie'bertfies^kitir^} 
which 16 wroiig : eVety* berry cdntaiiis' fout 
feeds ; and the platfts^that fprlmgfromth^ are 
fo interw6ven, as net to be fepatable^ithodt in- 
jury. A better w^ fe, to gather the berries in 
December, ;th6 later the better^ if they eanbe 
faved frotti birds. ^ Thrbw theril into a tub with 
water^ and betwfeen the hands rub them' catie- 
fully in the water till 2SI the pvilp Ml dff. The 
good feed will fink tb the bottom, which, after 
the water is poured' off, muft be kid upoil a 
cloth to ^ry. Mix them with iiry fend, whitih 
will preferVe them all winter. Sow them in 
March or April, and coVer thetri With earth abo^t 
three quarters of an inch thick. 
' With refpedl to the time of fowing; the befl 
^ule is, to imitate nature, by fowing when the 
feed is ripe; provided the tr^e be of a hardy 
kind to endure the flx>ft of winter. By this rUle^ 
the feed of Scotch' elM ought to be fowh iU 
Jaxv^i the feed of pine and fir in Aprils at 
which time their cones open. Acorns, chefhutsy 
and beech-maft, ripdti in autuibn, which is the 
tii^ of fowing theitt. If they ripen latej.it is 

.»or^ 
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«i^e fafetal8>;if them to a^ fyifingfoHSwingV 
Utcaufe dieyouiig plants cannot relift frofti^ if bc^ 
Ibre winter tliey have ri6t ab^fiifeaTome degree 
of vijgbui:. trhei?4'k atabther fealbn fbrftoring np 
thefe feeds tiH'ipring^; which'is,that the longer 
they Me ia the ground, the greater rifk they run 
of heitig (feftroyed bj veradn. As ^e white thorn 
Vg€ftates fearly, the^fiawis ought to be fowti the 
fifft^dry Weather in February, after being fepa- 
l^ted by a wire-fieve from the mould with which 
they were mix^d. Avoid frelK dung, 'which is in- 
jurious to ihem. Sow thefeed of the larix when 
t^ei#out of: the^teone in Match' or April ; for 
though in thfecofie it wiHiland good for years, 
yet it does not Icing retain its vegetative quality 
when feparted from the cone; ' 

Next, as to the manner of fowing feed. Na- 
ttlre drops feed upon the furfaoe of the ground. 
We mull depart from nature in this inftance^ 
upon the following account, that after much ex- 
pence and trouble in procuring feed, the far 
greater part would perifli, partly by vermin, and 
partly by inclement air. This is not regarded 
by nature, which is profufe in the produdlipn of 
feed. All feed therefore ought to be covered 
with earth, birch-feed alone cxceplted, which 
ought to be prefled down with the back of the 
^de, but left open to the air without covering. 
Small feeds muft be flightly covered, as having 
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covering w^t in ^^T^ry^ cafe to t^f^.^ighc. . Th^; 

depth is pretty in^chfr^jitr^ry^becg^Cpthp fame- 

ifeed.wiU thc^e, srf d^ffpFi^^t 4^ptii$, j i 3^t it nutft. 

be attended ^o,itl^t a fl^g^tGO^^r#igi?xpoiis the 

feed to dropght i:^dtb^reft>re the gtpwid Sought 

to be watered if the (eiEifen be 4ry. ; .Where l3ie 

ground fp wq is toc^ e^tppfiv^f fo^ watering, a crop 

of barley will preC^rye.^b^ trep-feed ftron^ th^ Uxx^ 

and alfo' prevent ,^ee4Sf(.<TU^ti!ee-f§^^ afld tH^ 

barley.may; be 4ftwn alffierBalelj JR Itees^, If tree$; 

are intended to ijcijaain: : "^prc, their feed is 

fpwn, it is prQp^r>tio^w,,thipfcj)aj;tlyfor fl*lter, 

partly tp . Jkeep 4o wn w^pds. ; ; M. .Buffbn declares 

againft wee4ing jhe grpupd upon which the feed 

is fown: "For/* fays he, " .weeds Jhelter , the 

".young plwts from th^ fuB,.ieQp i^ the. dew, 

", and preferve the plapts warm in winter.'* in 

Scotland nothing i^ more hurtful to plants than' 

weeds^ whic^ cho);f them, and ?3cclude ^in A 

. ■/. -^. . .. ^- .. ' . ^ ^.,^ better 

* As a flight covering cxpofes the feed to drought, wa- 
tering is commonly tifed if the 'feafon prove dry. Biit 
the forface by 'fiicfir watering is apt tohard^n and to j)fe. 
veiit tke tender plai^ from fp^ingingi It is leafy indeerf 
to{ break tjiccruft by aiiarrow or r^kjti'^ixt this kys thfe 
plams 0f^p tol be defttojed by the fon, * A aaethod th^t 
has been uf<4 with fucceft, is to pover the feed half an incl^ 
deeper than ordinary j and fropi time ^Q time tp remov§ 
part of the covering. The fi^rface by this means being 
rendered loofe and free, will be a kindly invitatipn to the 
young platits to pufh upward* 
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better way, even iix France, is to fow barley with 
the feed, which will proteft the; young planta^ 
from the fun, and idmit air. 

Th^ beft way of preferving fted is in dry fand, 
which tucks in the moifture from the feed, and 
prevents muftinefs.. It withal retains fo much 
inoifture ds to prevent the feed from withering. 
Xhis method is chiefly, ufeful in preferving during 
winter feeds that require fpring-fowing, and in 
the conveyance of feeds to a diftance. . The cflS- 
cacy of dry fand appears in preferving oranges 
and citronSy whi?h in the air dry and wither : if 
to prevent withering they be laid in a moid place, 
they never fail to turn mufty. There is one ex-' 
ception, that feed which lies long in the ground 
before it germinates, ought to be preferved in: 
moift earth. The feed of the fenfitive plant will 
keep entire for twenty years; of a meloa for> 
nine or ten. There are many feeds that will not 
keep entire longer than two or three yeairs; 
which is the cafe of flax- feed, though remarkably 
oily : fome feeds require to be put in the ground, 
as foon as ripe. 

To prevent young plants in tbe feed- bed from 
being fpewed out by frofl:, cover the beds with 
leaves of trees, to be removed when the fevere 
frofts are over. . 

We proceed from the feed* bed to the nuirfcry. 
Plants form very different roots, according to the 
fyll they grow in* In ftiff foil, the roots arecom^ 

moiily 
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monlyfe^, but flrohg and vigorous for over- 
coming the refiftancc of fuch ^ foil. Roots mul- 
tiply in proportion to the richh^ and mellow- 
nefe of a foil. An oak, for example, has a 
ftrong tap-root, which fit? it, more thanlany o- 
ther tree, for growing in a ftiff foil. This root 
diminifhes in ftrength and fize in a loam, and'ftiU 
toore in a fandy foiL ^ When it grows in water, 
it has a multitude* of roots^ but not the leaft ap- 
pearance of a tapa:oot. Hence it follows, that 
the.foil of anurlery ou^t.alwaysto be light and 
free : fuch a foil produces a.inul^^dc of roots ; 
and the vigour of growth is .^Jways in proportidn 
to the number of roots, the fmaller the better. 
But it alfio follows, that in tranfplanting trees 
from fuch a nurfiary, the foil aboti3tthem ought 
to be made as mellow and free as pol&ble, in or- 
der to encourage the fmali roots. .When thefe 
aire enlarged in fo fine a foil, they will be able to 
overcome the ftifihefs of the naturdl foM of Ae 
field. Avoid dux% in a nurferjr. If any be ad- 
mitted, it ought to. be thoroughly putrefied, and 
digefted into a fort of rich mould. Green dung 
makes the roots ill conditioned, and encouragea a 
large white worm, which li\fes on the bark of the 
roots. Neither the walnut nor horfe-chefnut 
fucceed in a nurfery : the plants require to be 
placed at a diilance from each other; and the 
earth about them muft be flirred fcveral years. 
Aquatics that are intoided to be propggated by 

large 
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large cuttings, ought firft to have the benefit of 
a nurfery ; becaufethey thrive beft when planted 
out with roots. Avoid a mixture of different 
trees in the fame bed, for the flow growers will 
be oppreffed. 

The true feafon for tranfplanting from the 
feed-bed to the nurfery is about the fall of the 
leaf. Catch the time when the earth is fo moift 
as to fuffer the plants to be drawn without tear- 
ing the roots. All evergreens ought to be tranf- 
planted in fpring ; and alfo allj other trees^that 
fuffer by froft. 

Where trees are fo young as that an interval 
of five or fix inches along the rows is fufiicient, 
there mufl: be an interval of a foot at leafl: be- 
tween the rbws^ in order to give accefs to clean 
the ground of weeds ; and this interval is fuffi- 
cient, even when the plants are fo large as to 
make an interval of a foot along the rows necef- 
fary. Where the difl:ance along the rows is made 
eighteen inches, or two feet, the intervals be- 
tween the rows ought to be ho lefs, for the fake 
of the trees, though unneceffary for the fake of 
weeding. Yet fuch is the influence of cuftora, 
contrary to common fenfe, that. from the original 
pofition of young plants in a nurfery, the interval 
between the rows is always made double of the in- 
terval along the irows. Thus if the latter be eigh- 
teen inches, the former is always made three feet ; 
^nd fpiur feet where the fize of the trees requires 

R an 
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an interval of two feet along the rows. The 
fame influence of cuftom occafions trees to be 
planted in rows in the field, where they are to 
ftand ; and yet they make a much better figure 
when, in imitation of nature, they, are fcattered 
as at random. 

The pruning young trees in the nurfery is an 
article that deferves attention. Lateral branches 
that are like to get the better of the ftero, ought 
to be retarded in their growth by being pinched 
more than once during fummer: and where the 
lateral branches are too frequent,. they ought to 
be thinned. This practice promotes greatly the 
growth of the ftem, The like good eff(^6l will 
follow from treating in the fame manner, for two 
or three years, young trees after they are planted 
out. Thus managed, th^y wiU for ever after 
need very little pruning, 

2. CUTTINGS, LAYERS, SUCKERS, 

Seed is not the only means that nature has 
provided for propagating trees* They can be 
propagated by cuttings, by layers, and by fuck- 
ers. They have one advantage, that whereas 
feed propagates the kind only, thefe carry on 
any variety in the tree from whence they are 
taken. Graftiiig has the fame efFeft. 
V The willow, the ofier, the vihe, the alder, the 
poplar, both black and white, the plataniis, the 
yew, the box, may all be propagated by cuttings. 

Th<; 
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The black poplar is fingular : a branch will not 
anfwer for a cutting, unlefs the top be left entire. 
A cutting of willow eight or ten feer long, and 
feven or eight inches thick, planted in the follow- 
ing manner, will foon become a tree. Let the 
great end be immerfed in water a foot deep as 
foon as cut, which ought to be the end of March ; 
and remain in that ftate till planted, which ought 
to be the beginning of May. Immediately be- 
fore planting, cut the great end flopping to a 
point ; and on the fide that is not cut, keep the 
bark entire down to the point. Make a hole in 
the earth a foot and a half deep, fufficiently large 
to admit the cutting without ruffling the bark, 
which would prove deftruftive. Any vacuity left 
in the hole mull be filled up with frefh earth, and 
prefled down clofe to the cutting. A fafer way, 
and little lefs expeditious, is to make the hole 
with the fpade,.to return the earth to the hole 
round the cutting, and to prefs down all firm and 
clofe- After (landing a year, throw fome frefh 
earth upon the roots. It is ftill better, to make 
a ditch two feet from the row of the trees thus 
planted, and to lay upon the roots the earth of 
the ditch. Several trees that can be propagated 
by cuttings, require more precaution than the 
willow or poplar. The branches intended for 
cuttings muft be young; and a part of the greater 
branch from whence they are taken muft be cut 
with them, to ferve as a fort of root. With all 
R 2 thefe 
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thefe precautions, it muft not be expelled, that 
every cutting from the platanus, the wjxite pop- 
lar, the poplars bf Virginia and of Lombardy,the 
afpin, the maple with afh leaves, will take root. 
Cuttings from the yew, the alatemus, the bpx, 
i;equire the utmoft care. They ought to be plant- 
ed in beds ftieltered frqm the fun, ^nd waterecj 
in dry weather. 

All trees do by layers ; and Ij^^e method is eafy 
in fhrubs which have branches near the ground : 
but to propagate by layers from large trees that 
have no branches near the ground, fuch a^ thq 
lime, the mulberry, the aller, moreart,is necef- 
fary . One method is, to cut the tree by the 
ground before the fap begins to rife ; which ^ill 
produce many Ihoots the firft year. The n^xt 
year at the fame time, heap earth upon the root 
till it rife a foot upon the flioots. After two or 
three years remove the ear^h, and cut off the 
flaoots, which will be full of roots as far as they 
were covered with earth. Thefe will make gpod. 
plants. Spare the fmaller fhoots, and cover them 
with earth as before : they will in time produce 
new plants, By the following method, thejflioota 
piay be fo managed as to produce young plants 
without end. Toward the end of February, bend 
the beft Ihoots down to the ground, twiRing 
them a good deal about the middle, and covering 
^hat part with earth. Set the end^ upright to be 
preserved in that pofture by earth prcflcd about 

them. 
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them. A (hoot by being twifted, will produce 
more roots the firft year, than otherwife in two 
or three. Every ftioot thus laid, will produce 
feveral (hoots ; of which layers maybe made, 
managed as above mentioned. A third method 
is, tochoofe a young tree eight or nine inches in 
circumiference ; and cut it over two feet from the 
ground. In every part^ the flump pulhes many 
(hoots. The fecond or third year, take all out 
of the ground : lay the flump with its roots and 
(hoots in a trench j and cover them with earthy 
fo as to leave riothing open to the air but the ex- 
tremities of the (hoots. Thefe will thruft out 
roots under the furface, which will aflford young 
plants in abundance. When a pine or a fir i» 
cut down, the root dies without producing any 
(hoot. Nor can thefe trees be propagated either 
by cuttings or by layers ; if a fpruce fir be ex- 
cepted, which it is faid can be propagated by^ 
cuttings. 

To have flraight trees, cuttings and layers 
flight to be of perpendicular branches, efpecially 
where the wood is hard. How long layers (hould 
continue in the ground to have good roots, de- 
pends much upon the feafon, apd ftill more on 
the nature of the tree. A bramble will take root 
on the furface of the ground, without the leaft 
covering of earth. Layers of lime and of plata- 
nus have commonly good roots in three ycars^, 
R 3 and 
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and fometinaes in two. Many trees require long- 
er timer 

To propagate by fuckers, part of the root of 
the parent plant mull be cut along with the fucker.^ 
It muft be immediately planted in a nurfery, in 
order to acquire roots. When planted out ta 
ftandy the old root Ihould be cut away all but 
what is clofe to the fucker ; for it is apt to fwell 
under ground,^ and to obftrud the growth of the 
plant. To have a quantity of fuckers, which rife 
not plentifully from old trees, cut the old tree 
over, and the ground will be filled 'with them.. 
Some writers fay, that trees propagated by lay- 
ers take on a better fhape,. and grow fafter, tha» 
thofe propagated by fuckers^ 



3. SOIL PROPER FOR TREES^. 

The foil proper for trees comes next in order^ 
Fat fand, that hy clay mixed with a large propor- 
tion of fand, agrees with almoft every fort of tree^ 
efpecially if the foil be deep. Evergreens do well 
in fuch a foiL And even aquatics, fuch as alh, , 
poplar, ^willow, aller, thrive in, it, though more 
llowly than in moift ground t thefe aquatics make 
a Ihift even in ground too dry for the oak^ the 
beech, the chefnut. A pine grows well in fand. 
The juniper will grow in a very thin foil where 
fcarce any other tree will thrive. An afpin does 
well in a pure clay : a chefnut does not. Dry 
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earth of a good quality, though but eighteen 
inches above a tough till, will 'bear the elm, the 
maple, the hornbeam, the walnut, the afti, the 
birch, the mulberry, the white poplar, and almoft 
every kind of (hrub. If but ten or twelve inches 
deep, it is only fit for fhrubs ; excepting the 
birch, which will grow if the till be covered with 
but five or fix inches of black and light earth. 
The lime and the horfe-chefnet love a tender and 
deep foil. Marfhy foiiis proper for the willow, 
thea(h, thealler, the occidental platanus, and for 
mofl; forts of the poplar. An alder, though it 
makes a fliift in the dried foil, yet loves moifl:ure ; 
and therefore is proper for a fence on the fides 
of ditches, for cattle do not touch it. Ground 
elevated two or three feet above a running water, 
being, moift without being marlhy, is fit for trees 
of every fort, particularly for the occidental and 
oriental platanus, the tulip-tree, and the lime. 
Young trees Ihould be planted differently, accord- 
ing to the nature of the foil : in a foil retentive 
of moifture, the tree fhould be bulked above the 
furface ; in a very„dry foil, the earth round the 
tree fhould flope down to the root, in order to 
colled: the rain. In general, though corn pro- 
fpers in clay, fandy or gravelly foil is fittefl for 
trees. The culture of corn, renewed annually, 
renders clay open and free ; but when left until- 
led, it turns too hard even for the roots of trees. 
R 4 . 4^ ^^^-^ 
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4. G L I M A T £. 

With refpedi to climate, an oak is an inhabit 
tant of the temperate zone : none are found be- 
tween the tropics, and none farther north thaik 
Stockholm. Fir and birch bear much cold, the 
latter efpecially. Plants, like animals, ^ after fe- 
veral generations, come to thrive in a climate very 
different from their own. It requires peculiar 
Ikill and attention to habituate to a new climate 
fuch as grow on the top of the Alps, and on the 
top of high mountains farther north. Their na- 
ture fits them for a very cold fummer ; and for a 
temperate winter, being always covered with 
ihow during that feafon. In a low country the 
want of fnow can be tolerably well fupplied by 
fome fmall degree of artificial beat ; but in out 
fummers it is not eafy to give them the cold of 
their native place. 

The advantages and difadvantages of different 
expofures come under the prefent article. In 
fpring, even a ftrong froft hurts not plants, pra- 
vided the ice be melted before they are expofed 
to the fun : but even a moderate froft commits 
great wafte, if the ice continue till it be melted by 
the fun : for the ice afts as a burning- glafe. By 
that means, delicate plants, expofed to the rifing 
fun, are often deftroyed in fpring ; while fuch 
plants, expofed to the north, are fafe : which is 

the 
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the fate even of young fhoots of the oak. An 
eaftern expofition has, on the other hand, Jts ad- 
"Vantages. Plants are fooner relieved from the 
tnorning cold by the heat of the fun : they are 
protedled from the fun*s meridian heat : and as» 
the eaft wind is generally dry, fpring-froft jnakes 
lefs impreffion than where there is more mdifture. 

In a fouthefrn expofition, plants, being covered 
from the north, are the lefs fubject to froft. As 
the fun reaches th'etn not till about teii in the 
momlhg, the fprihg-ice is commonly melted be- 
fore that time j and if the climate be rainy to 
temper the meridian heat^ trees in that expofure 
grow fall. The difadvantages are, firft, that 
young plants are apt to be fcorched by the fun, 
efpecially in a light foil and dry fummer : next, 
that ice is frequently melted in that expofure 
even by winter-heat ; and if the morfture be not^ 
fucked up by heat or diffipated by wind, it ton- 
geals in the evening, and does much hurt. 

A weft^rn expofition is free from the burning 
fun in a dry feafori j but is expbfed to fpring 
fnow and hail which come moftly from the weft. 
We often feel a weft expofition iilfupportably 
cold, when the air is tolerably foft in other ex- 
pofitions. Hardy trees can bear this cold ; but 
tender trees are often deftroyed by it. 

In a northern expofition, fnow never melts ; 
and* the wind from that quarter is the coldeft 
and drieft of any.. By that hieans however per- 
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fpiration is fo faint, that little moifture is re- 
quired. Here deciduous foreft-trees grow flowly ; 
but the piue, the fir, the yew, the evergreen 
oak, the box, and the other evergreens, thrive 
well. This fed: appears Angular : evergreen 
perfpire little ; and one would think that they 
fliould, more than other trees, need the adion 
of the fun to keep their fap in motion. The 
birch alfo thrives well in a northern afpedl. In 
a dry and light foil, trees thrive better expofed 
to the north, than to the fouth : in the former, 
the dew continues on the trees till nine or ten 
in the morning ; and the fun ftrikes not fo vio- 
lently as to wither the ground, or to occafion 
great perfpiration. But a fouthern afped me- 
rits the preference in a clay foil, and in a cold 
climate. 

5. TIME Ot PLANTING TREES IN THE FIELD. 

With refped to the time of planting trees 
where they are to (land, it runs from autumn 
when they drop the leaf, till fpring when the 
buds begin to fwelh provided it be frefh wfsather, 
and the ground be tolerably dry. But becaufe 
in the dead of winter froft prevails, or too much 
moifture, two feafons chiefly are recommended, 
namely autumn before ftrong froft fets in, and 
fpring after it is paft. In this feafon, planting 
may be continued till the buds begin to open ; 

which 
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which in fome trees is early, in others late. The 
' opening the buds depends alfo on ,the feafon, 
late or early. Whether autumn or fpring be the 
Ijeft for planting is not agreed. As the weather 
is commonly moift in autumn, trees brought 
from a diftance fuflfer lefs in that feafon by being 
long kept 6ut of the ground ; and if the winter 
happen to be mild, new roots are "^ produced, 
which are a fine preparation for a more vigo* 
rous vegetation in fpring. Millar holds Odober 
to be the beft feafon for planting trees that lofe 
the leaf in winter, provided the foil be dry. In 
a moift foil, it is better, fays he, to defer plant- 
ing till the latter end of* February or beginning 
of March. But though this niay hold in gene- 
ral, there are feveral exception^. Tender plants 
' that are hurt by froft, ought to be delayed till 
fpring. Trees that retain the leaf during winter, 
ought to be tranfplanted in fpring ; for, having 
a flow circulation of fap, they perfpire little, and 
run lefs rilk of being hurt by drought. Another 
reafon concurs with refpe^l to the oak, the beech, 

and the hornbeam, which hold the feaf all win- 
' / 

ter : the reafon is, that they are late in pufhing ; 
and when planted in February or March, they 
have time to prepare new roots before the buds 
begin to fwell *. April is undoubtedly the beft 

feafon 

♦ It IS maintained by fdme writers, that the' beft feafon 
for planting oak and larche, is immediately before the 
buds begin to puih. I have not difcovered any good rea- 
fon for making thefc trees an exception from the general 
rule. 
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fcafon Sor evergreens ; though they may be fafe- 
ly removed at Midfummer, if near the place 
whei:e they are to ftand. Duriiig winter ever- 
greens are in a ftate approaching to reft. If 
removed at that feafon, they do not take root 
till the fpring fets theiap7in motion^; and in a 
hard winter they commonly die. Light land 
(hould infallibly be planted in autumn^ for 
fpring-planting in fuch land is fubjedt' to great 
diftrefs from the fummer-fun* 

6* Manner ©r planting. 

As to the manner of planting trees in a fields 
the fafeft way to draw them out of a nurfery for 
planting, is to remove the earth from the firft 
row of trees, which by that means will be eafily 
drawn without hurting the roots ; proceeding in 
the fame manner till all be taken up. What are 
too fmall, may be planted in a new bed prepared 
for them. For three years after trees are tranf- 
planted from the nurfery, the ground about them 
ought to be twice ftirred annually, Once aryear 
after will be fufficient, till the trees get entirely 
the better of. weeds* Plantations weeded for a 
year or two only, have vifibly languifhed. As- 
foon as trees thus cultivated begin to join their 
branches, the lower branches fall off, and the 
weeds are fmothcred. This is the time of the 
moft vigorous growth. Trees cannot be planted 
too thick, provided attention be given to tbin 

them 
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them timeoufly. Thick pl^tinjg fl\elt?t8 them 
from wind and from cojd. \y hen .they rife .to 
fevei;! or eight feethright, fo^^ tp wave with wind, 
thiay ought to l^e thinned, to prevent tl^eir rub- 
bing upon one. another, whi9h is^pt to create a 
fort of gangrene* ]^pt let them; be thinned cau- 
tioijfly : Ihorten the branches of the weakeft tree, 
for giving ^ room to the tre^s that are to ftand j 
and let that tree be cut 4pwn a year or two.after. 
This is a better i^ethod than to cut down the 
tree at firft ; for yoiing trees th^t have too much 
rpp^l, are apt to branch out inftead of pufliing 
pp. This method does finely in a plsMitation of firs 
and pines. When the trees rife to eighteen or 
twenty feet, and by good roots ^re proof againft 
wind, they ought to be muqh thinned, fo as not 
to leave one nearer another than its own length. 
Where trees of that ^height ftand dpfe .togetheij, 
they occafion a ftagnation of air : the air they, 
fuck in is unwholefome, and makes them languifh. 
Young trees five or fix feet high only, occafion 
. very little fl:agnation of air : the free air above 
mixing with that below, preferves all fweet and 
wholefome. v 

Free air is neceflary for plant3 as well as for 
animals. People crowded together in a great 
town, lofe vigour and become difeafed. ; For t^c 
fame reafon, trees planted thick, wither wd loih 
their growth Of this, there are examples with- 
put number in Angus and Mearns. We fee 

every 
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every where clumps of firs, many that have flood 
thirty or forty years, without lateral branches, 
V not a leaf but at the top where the air is free ; 
the outer rows where the air can penetrate, to- 
lerable ; of the reft of the clump, within, not 
one tree bigger than a man's leg. Yet, in no 
other part of the world can there be a ftronger 
inducement to thin trees ; not only to procure 
timber, which is nmch wanted in that country, 
but to procure a ftill more ufeful commodity, and 
that is fuel ; which is fo fcanty in that popu- 
lous and manufaduring country, that for an acre 
of broom of five years growth, L. 5 Sterling is an 
ordinary price. Yet the proprietors in t)the!i* re- 
fpefts, are careful of their affairs. It is not in 
my power to find a meaning. Suppofe a field 
of fine wheat is fuffered to rot on the ground, 
without ever applying the fickle ; would it not 
be juftly concluded, that the farmer is crazy ? Is 
there no reafon to apprehend the fame imputa- 
tion upon gentlemen, who, after the expence of 
fencing and planting, look on and fuffer their 
plantations to go to ruin, by negleding to apply 
the axe ? I have often cenfured this fupine ne- 
^ gligence, as not only hurtful to the proprietors, 
but to their manufadures. I willingly embrace 
this opportunity of public admonition, hoping it 
may prove more fuceefsful than private cenfure. 
One method of making a plantation turn to 
profit in a Ihort time, is to begin with planting 

birch 



Digitized'by 



Googk 



Ch. X. !• Culture OF Forest-Trees. 239 

birch in rows with intervals of fix feet, ftirring 
the ground about them two years. In the inter- 
v^s fow acorns, chefnuts, or beech-maft. The 
birch, a faft grower, will in a few years form a 
thick wood, deftroy the weeds, and (hade the 
young plants below them. The birch cut out 
when they begin to opprefs the trees und9r them, 
will afford ' fome profit, and leave the ground 
plentifully ftored with better trees. 

The bed way to encourage trees planted in a 
row, is to draw a trench at the fide of the row, 
at fuch a diftance as not to wound the roots. 
The earth thrown upon the roots will fave weed- 
ing, and fecure the trees againft wind. The 
water in that trench will be an additional nou- 
riftiment to the trees. 

Evergreens, perfpiring lefs than other plants, 
require lefs nourifhmeht, and for that reafon con* 
tinue green all winter. They refemble the exan- 
guous tribe of animals, the frog, the toad, the 
tortoife, the ferpent, which, perfpiring little, 
make a ftiift to pafs the winter without food. 
Evergreens, by perfpiring little^ have a thick, 
vifcid, oily fap, which enables them to endure 
the wiuter's cold. They feem many of them to 
thrive bed in the temperate feafons of the year; 
not fo well in the heat of fummer, their perfpi- 
ration being then too great for the flow afcent 
of the fap. Evergreen?, when tranfplantcd, do 
not fo readily ftrike root as other trees : for 

wbicl^ 
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which reafon they ought to , be taken up with a 
bulk of earth about their roots. Gardener^ 
commonly place (hrubs of this kind in an ofier- 
balket, which foon r<^8 aftpr it is put into the 
^ound with a tree. A hpUy thus tranfplanted 
ought to be watered in thei month of May, if the 
feafon be dry. 

In order to traqfplant.a trw wjth a buli: of 
earth about the roots, cut a trpp^hrounfi it^at 
the diftance often or tw.elv^. inchfis, as dfifp as 
the roots go, cutting pyer with a fli^rp knife all 
the roots that appear, .Return the e^rth into the 
trench* Repeat the operation ne:^t year, but a 
little farther from the tree. When the tree i^ 
tranfplanted the year after, the roots will b? fo 
interlaced in the bulk, that none of the e^rth will 
fall away in carrying. Xhe hole \y here the tree^ 
istoftand, Ihould be confidqrably larger than the 
bulk, and made fome months l^efore planting, to 
receive the influence of fun, rain, and froft. 
¥ill up the hole with frefli good earth, fit to en-* 
courage the youi^ roots. The harder the foil is, 
the hole ought to be the larger, to receive the 
greater quantity of the nouriftiing earth. In 
making the hole, lay the upper Jlratum on the 
one .fide, and what is below on th^ other : lay 
the former about the roots, being, the beft foil, 
and cover it with the latter. Preferve as many 
toots a& poffible, Ihprtening thofe only that ate 
too long, and what are torn in taking up. In 
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the tree have too much head, fliortcn the largcft 
branches, leaving the finall branches for carrying 
leaves : it is by thefe that the fap is drawn up } 
and it is by thefe that perfpiration is performed. 
Butprcferve carefully the leading (hoot or ftioots ; 
for many experiments have made it evident^ that 
thefe have the greateft power to draw up the fap* 
If the lime be not an exception, a tree, after its 
head is lopped off, fpreads into a bufti, but never 
rifcs in height. Conclude all, by preffing down 
the earth vigoroufly with the foot. A tree plants 
ed deep in the ground, ftands the firmer againft 
wind : its roots are better protedled againft fun 
and froft, and lefs apt to throw up fuckers.* Thefe 
confiderations notwithftanding, trees ought not 
to be planted deep ; for they languilh till they 
acquire roots .near the furfece. Thefe, fpread- 
ing themfelves in the beft foil, and being accef- 
fible to fun and rain, convey much more noftrifh- 
ment to the tree than thofe below. Nothing 
however is meant againft planting large trees 
deeper than what are fmall. At the famo time, 
if the under foil be bad, or very moift, even large 
trees ought to be planted near the furface, with 
a bulk of earth about them. Becaufe in a porous 
foil the fun penetrates deeper than in clay, and 
withers the roots near the furface ; for that reafoa 
a tree ought to be planted deeper in the for- 
mer than in the latter. Many think, that a fir 
does beft where fir-trees have been recently cut : 
a fir being the native of a cold cotmtry, ftands 

S much 
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much in need of a {hade in fummer ; and there- 
fore fucceeds the beft when protedled frpm the 
fun by furrounding firs. So, far the obfervatioa 
holds, and I believe no farther. 

It ought to be an indifpenfable duty, to vifit 
young plantations after every high wind, v and to 
fet upright thofe that are fliaken, preffing the 
earth clofe about the roots. Support a tree 
much* fliaken with a forked ftick. I know no 
general rule more important than this. It is my 
opinion^ that more trees are loft by negleft of 
this operation, than any other way. The opera- 
tion ought to be renewed after every high wind» 
till trees have acquired fueh rocrtis as to ftand 
firm againft wind. 

Some acre careful, to give a tranfplanted tree 
the fame pofition with refped to the fun, that it 
had in the nurfery. But experience has proved 
this precaution to be ufelefs. 

As the expencc and riflt of filling up ^ vacant 
fpot with a full grown tree is great, a nurfery 
may be fet apart for rearing young trees till they 
be from fifteen to eighteen feet high. Thefe 
trees may be tranfplanted twice or thrice in the 
nurfery for multiplying their roots j and they 
ought to be planted where they are to ftand, with 
as much as ppflible of the nurfery foil about the 
roots. In that view, froft is the proper time for 
the operation. Such trees will not at firft make 
fo great a figure as full-grown trees j but there 
will be lefs hazard of mifcarrying.^ 

Wliere 
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Where trees of unequal growth are plantied 
together, the quickeft growers will overtop the 
reft, and deftrpy them. Therefore let trees of 
the fame kind be planted in clumps ; or let none 
ht mixed but what grow equally faft* I imagine 
there is a beauty in fmall clumps, as it makes dif- 
ferent ihades the more confpicuous. Colours, 
even the fineft, make but a faint impreffion in a 
confufed mixture ^. 

7. PRUNING. 

And now of pruning. By multiplied experi- 
ments it is afcertained, that the cutting off young 
branches, hurts not any fort of tree^ not even the 
walnut, nor the refinous kind. The loweft 
branches, which in time would wither and drop 
off, ought firft to be cut ; but gradually, th^t the 
tree may not be bared of leaves. Severe pruning 
makes trees grow tall, but withal fo Sender as 
not to refift wind. Every tree fuffers by having 
its large branches cut off, but in different de- 
grees. The wound of an elm is foon healed : 
not of a walnut, an oak, or a pine ; if the tree be 

S 2 not 

♦ With regard to the raifing trees, there are two things 
that never ought to be negledied, though far from being 
common in praftice. The firft is, that after every high 
wind, plantations under feven years old fliould be vifited, 
and every tree loofened at the root by the wind, be fixed 
with the foot or with the fpadc. I am perfaaded that the 
negle& of this fimple praSice has hurt many plantations. 
llic next is, to commence from that period of feven years, 
to thin trees as they grow lip, that they may have both 
room to grow and air to breathe» This operation ought to 
proceed gradually, flowly indeed, but weekly or monthly. 
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not vigorous, the wound is apt to rot in to the 
body. When a large branch is cut oflf, though 
the place of its infertion is foon covered with wood 
and bark; yet the new wood doth not unite with 
the old, and there always remains a defe6l with- 
in. When an overgrown branch is cut clofe to 
the trunk, which ought to be at the end of the 
year, the young Ihoots mull the next June or. 
July be pulled off with the hand. If cut off with 
a knife, fhoots will grow without end, and create 
a disfiguring bunch in the tree. A writer, whofe 
integrity equals his experience, affirms, that a 
branch cut feme inches from the trunk will make 
no blemifh in the tree *. The greateft attention 
ought to be given to the head : if forked, one 
of the rival branches mull be cut off fix inches 
high J and to the remaining Hump ought to be 
tied the other branch, in order to give it an up- 
right diredtion. If a youug tree become ftatio- 
nary, as it is apt to do in ftiff foil, cut it over by 
the ground in September, or rather below the 
ground. Next June or July tear off with tha 
hand all the Ihoots but the ftrongell, and lay 
earth round the ftump. If this be delayed till 
the fap fall, there is danger of tearing the bark 
of the ftump, which would hurt it. Avoid a 
knife ; for at every amputation Ihoots will pufh, 
which muft again be cut, and a bunch will grow. 
Inftead of cutting by the ground a young tree 
become ftationary, fome recommend a flit in the 

bark 
• Kennedy. 
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bark from the root upward. A trial was made 
of thefe two methods in the fame field ; andthofe 
that were flit became the raoft thriviifg trees. 
The e^^periment was made upon afties. 

Pruning may go on from the beginning of July 
till the middle of September : trees later pruned 
fufter by cold. A holly is an exception : it has 
a large heart, and is hurt by froft if clipped or 
pruned after the month of July. A holly-hedge 
that was not clipped after the month of June, 
endured without hurt the hard froft of the year 
1740. 

The Scotch fir, which is not a fir but a pinp, 
deferves to be cultivated for beauty as well as for 
ufe. In a natural wood, the timber is always 
better, and freer of knots, than in a plantation. 
Trees are always planted at the fame time; but 
in a natural wood are of diflferent ages, the elder 
bearing d<3wn the younger,. but not without lo* 
fing all their under branches. This in efFed 
proves a benefit ; for, as the under branches do 
not fpring again, there happens to be much tim- 
ber without knots. In a planted field, oh the 
contrary, the trees grow all equally ; and if weed- 
ing be negleded they grow up like fpindles with- 
out a lateral branch : if duly weeded, fo as to 
give room for lateral branches, the lower bran- 
ches die by degrees, and leave knots in the trees. 
Therefore to train a fir-plantation, the trees 
ought to be thinned as foon as they begin to 
wind- wave } and the loweft tire of branches 
ihould be cut off from every tree that is iqtend- 

S3 cd 
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ed to (land. Another tire fhould Jbt cut off the 
pext year ; and fo on, leaving five or fix feet 
of the trunk without a branch. All the wood 
Jhat is added to the tree after, will be folid with- 
out a knot. A better way is, to tear oiF with the 
hand the under branches, which bring their roots 
with them : the hollow is foqn filled up with re- 
gular fibres, and the wood is all equ^ly good. 
A branch cut away wjth the knife, though clpfe 
to the ftem, leaves its root, which become^ a knot 
when furrounded with new wood. If a Scotch 
fir be intended for beauty, let all other trees be 
kept at a diftancp, and it will ftand forty or fifty 
years without lofing a branchy * Travelling in 
North umb,erland, Durham, Yorkfliire, clumps of 
Scotch fir are feen advant^geoufly planted on 
JcnoUs. But never ^n attempt to wpe4. They 
are in the high way to deftrudion for want pf 
air and room. When a larche is fifteen or fix- 
teen feet high, cut off* tne loweft tire of branches 
in Oftober clofe to the ftem, and the next two 
tire fuccefliveiy, year after year. The r^ys of 
the fun will be admitted to the root of the tree. ; 
and the air will have a free circulation, neceflary 
to all plants. It will not be neceflary afterwards 
to ufe a knife to a larche, unlefs it be to lop qff 
a broken branch *. 

Sheep 

* la Mr Duff's garden, towp of Ayr, there was an old 
^ump'of a thorn three or four feet high, that appeared to 
Jiave very litde life in it. ^It was pierced in feveral pla- 
pes with an iron hail : buds came out at every hole i an4 
^qyf it is a ilourilhing tree about fifteen feet high, 
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Sheep and goats are mote deftruflive to young 
trees than horned cattle j and thefe, more than 
^orfes. Sheep are fond of the Jeaves of the white- 
thorn, above all other food : it is folly to think 
of white- thorn hedges, without baniOiing them. 
The depredations of thefe creatures upon my plan- 
tations have often fwelled my heart againft Pro- 
vidence. Why has it made young trees fo pa- 
latable to them : what woods might not be rai- 
ied, were it not for the expence of fencing! 
Such thoughts were apt to fteal in upon me. 
But in nothing are we more in the. wrong than in 
murmuring againft Providence. It is to us a 
fignal bleffing that domefticated animals feed 
on young trees : otherwife, the utmoft induftry 
of man would be infufficient to prevent trees 
JBrom occupying the whole ground, and putting 
an end to agriculture ; he would be reduced to 
his original favage ftate. ' 

8. WOOD PROPER FOR INSTRUMENTS OF HUS- 
BAliTDRY* 

Among the moft e^^penfive articles of a farm, 
are carts, ploughs, brakes, harrows, rollers, &c. 
and it is of importance with refpedl to oeconomy, 
that thefe fliould be conftrudled of proper wood. 
To that end the following hints may be of ufe. 

I begin with examining, at what age a tree is 

jfU perfeddon for the purpofes of a farm. At the 

S 4 age 
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age of fixty, it is fufficiently large for every 
farm-purpofe ; being, when cut to the fqaare, 
from twelve to fifteen inches each fide>. I mufi 
except the oak,.wbich> even for the purpofes of 
farming, improves till it be a hundred years cid. 
Every oak confifts of red and wbite wood $ the 
former the firmeft of all wood, the latter good 
for nothing. Afh, after the growth of fixty years, 
turns fhort aiKi brittle. 

The proper feafon for cutting a tree is, when 
it has leaft fap ; which is precifely in the middle 
between the time of &edding tl^ leaf and that 
of budding : in that interval it is tough, and fit- 
teft for every farm purpofe. When cut in the 
fap, the wood is ihort, and apt to fpUt with 
brought. 

For preferving wood after being cut, there are 
three methods. One is, to dry it in the air ; an- 
other, tp iipmerfe it in water ; and a third, to 
cover it with horfe-dung. Alh, when fawed 
green, never fails to fplit. Before ^plying an 
inftrument, it ought to be expofed eighteen 
months in a dry fituation, that all the fap may 
evaporate, During that time, both ends ought 
to be covered from the air : the bark prevents 
the body from fplitting ; but when the ends are 
expofed, they will fplit ir^to the body five or fix 
inches. When alh is defigned for ufes that re^ 
quire fplitting, let it be fplit immediately after 
putting, and the parts laid up where the air has 

not 
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not free accefe, in order Aat they may dry by 
flow degrees ; €(x {uAden droi%ht makes them 
lirarp. Oak and elm require the fame treatment. 
The Huntington willow, and other willows that 
rife to a large fiM, tmn extrcinidy tough w^n 
dry; and therefore, if intended for planks or 
boards, they ought to be fawed direftly after 
being cut. But as in this cafe they are apt to 
fplit, great care ought to be taken to dry them 
flowiy. Alder and birch ought to be managed 
in the fame manner. 

The immeriSng in water, Mid covering with 
horfe-dung) are for from being the bed methodt 
of drying wood. It is always harder and tougher 
when dried flowly in the air. Therefore tbefe 
methods are only for expedition, in order to eac- 
traft the fap the more quickly when the wood is 
wanted for immediate ufe. 

There is not an inftrument of huflbandry that 
oonfiftsof diflferent parts, but requires wood of 
different kinds. Of all wood, oak is that which 
refifts moifture the'beft, and can the bell endure 
the being totally deprived of air. For thefe rea^ 
fons, oak is the only wood fit for being mortifed 
into other wopd. From the part that is mortifed, 
air is totally excluded ; and yet fome moifture 
finds accefs, being more penetrating than oir. 
Therefore the fpokesof a wheel, which are mor-< 
tifed both into the naveand.fiUies, ought indifpen- 
fyibly to be of oak ; the Iheths of harroi^s, which 

bind 
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bind the parts together, ought to be of th^ fame 
wood; as alfo the head of the chain-plough, be- 
caufe it is mortifed into the beam. Asafli is lefs 
apt to fplit than oak, it. is more proper for naves 
and fillies. Being the tougheft of all wood, and 
the moft elaftic, it is the fitted for the (hafts of a 
cart. The beft wood for the body of a cart or 
waggon, is the Huntington willow. It is both 
lighter and tougher than even the beft red fir. 
The head of the Scotch plough may be of alder, 
becaufe it is not mortifed into any other p^rt. 
Whatever the plough be, the mouldboard may 
tbe of willow, or alder or. plane ; becaufe they 
' are light and not apt to fplit. The bulls of 
brakes and harrows fliould be of birch or alder. 
A roller ftiould be made of. beech-wood, being 
heavy ; the ftieths and pins of oik^ and the fti^lts 
of afli. Foreign fir is the beft and cheapeft for 
couples. Beech- wood would be ftill better, were 
it not apt to take the worm : but in a farm-houfe 
that is not lofted, will not the japanning with 
fmoke prevent that evil ? The handles of fpadep, 
fhov^ls, picks, &c. ought undoubtedly to be of 
afti : befide its toughnefs, it is lefs apt to turn 
warm in handling than any other wood. For 
gates, fir is undoubtedly the beft : It is light ; 
it refifts moifture ; and is not apt to warp. 

One general rule I give, of more importance 

than at firft view may be thought, which is, that 

the angle made by mortifing, gr otherwife, b^ing 

; • always 
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always the weakeft part of the iijftrumcnt, ought 
to be fprtified with a plate of iron fitting accu- 
rately the angle of the wood. 



S E C T. 11. 

. F JL AX. 

HAviNO finiftied what I had to fay on foreft- 
trees, fla^i: comes next in order, according 
to the diftribution made above. The regulations 
publiflied by the truftees for manufadures, have 
left me little to obferve npon^tjiat article. I (hall 
venture a few particulars only ,^ more immediately 
connedked with hulbandry. Annual weeds abound 
fo much in this country by carelefs management, 
that the weeding of flax is the greateft incum- 
brance on its culture. Afterhorfe-hoed turnip, 
cabbage, or potatoes, flax fucceeds well ; and I 
know no other crops that extirpate weeds fo ef- 
fedtually. A potato-crop being removed in Odo- 
ber, the ground during winter gets a froft-prepa- 
ration; which cannot be obtained after cabbage 
or turnip, becaufe thefe keep the ground all win- 
ter. Therefore, above all, I recommend a pota- 
to-crop as a preparation for flax. Next to it, if 
at all inferior, is pafl:ure-ground three or four 
years old, left rough in foggage, and in that ftate 
trench-plowed before winter. It 'gets the frofl:- 
preparation, is clean of weeds j and the rough 

foggage, 
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foggage, turned to the bottom of the furrow, re- 
tains moifturc like a fpunge, which it yields plen- 
tifully to the roots of the flax. Flax is a thirifty 
plant ; and a better fituation it cannot have for 
procuring nourifliment. 

In pulling flax, the fully ripe ought to be fe- 
parated from what is lefs fo, and the tall from the 
fhort : when mixed; diey neither water well, nor 
driefs well. Let the feed, when fparated from 
the plant, be beat lightly and pafled through a 
fieve. The bed and plumpeft will come out firft ; 
and this ought to be referred for fowing a:gain. 
Beat what remains with a heavier hand : the feed 
thus got will be flt for the oil-mill. 

Lint pulled green requires lefs watering than 
when folly ripe. 



S IE C T. IIL 
Hops. 

THE laft article of this kind I undertook, is 
the hop. A regular hop-yard is an under- 
taking too great for an ordinary farmer ; but 
every farmer, by the following plan, may have 
hops of his own growing, fufficient for his own 
ufe, and perhaps for his neighbours. If I can 
reduce the expence within moderate bounds, I 
am not afraid of the climate of Scotland : many 

judicibu$ 



Digitized by VjOOQIC 



Ch. X. 3. Hops. 253 

judicious trials made here, haiee produced good 
hops, 

Sr Woodivard has obfenred, that the fruit 
which grows ncarcft the ground, is always the 
beft. This has fuggefted to me a thought, that 
hops may be propagated in the efpalier way like 
apples or pears. Fix in the ground, at an inter- 
val of. three feet, a number of poles eight or nine 
feet high, in a line from weft to eaft. Beginning 
at the weft end, plant a hope- vine at the foot of 
each pole, the laft fix or feven excepted. In- 
ftead of allowing them to afcend the poles, train 
them fron^ weft to eaft in an angle with the ho- 
rizon of nine or ten degrees, and directing them 
from pole to pole by fmall twigs between the 
poles; obferving to twift them round the poles 
and twigs as they grow naturally in afcending 
upon a pole : in a contrary dire<£tion they can- 
not be made to grow. In this manner, each vine 
may extend itfelf twenty or thirty feet, without 
riling at its extremity more than nine feet above 
the ground. If a hop refemble other fruit-trees, 
it will carry more fruit by having the growth of 
the wood checked. And if this method fucceed, 
a fmali hop- plantation may be within tlie reach of 
every farmer, requiring fome attention, but little 
expence. Poles above twenty feet long, renewed 
every two or three years, are a moft expenfive ar- 
ticle in an £ngli(h hop-yard ; and the places in 
Scotland are few where they can be procured at; 

any 
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any rate : but poles of nine or ten feet may be 
procured every where. There is another fignal 
advantage of thi^ method : Wind i§ a great ene- 
my to a hop-yard ; but a row of humble poles 
bound together by hop-vines will be fufficiently 
fecure againft wind, efpecially in a line from 
weft to eaft. 

Taking it for g]:anted, that the fruit next the 
ground is the beft, I am in the courfe of an ex- 
periment with a young apple-tree having two 
branches, one trained to the weft, the other to 
the eaft, upon fmall pegs of wood about fix inches 
high. Under thefe branches the earth is covered 
with ftiarp fand, in order that the fruit may be 
benefited both by the diredk and reflefted rays of 
the fun. It deferves an experiment, whether 
hops .may not be trained fuccefsf ully the fame 
way, without the expence of any poles. . It will 
coft very little expence to fill a whole acre in that 
manner, making an interval of a foot or eighteen 
inches, in order that the fun may have accefs ta 
all of them equally. 

CHAP. XL 

Manures. 

THE manures commonly ufed in Scotland 
are dung, lime, fliell-marl, clay-marl, and 
ftone-marl. Many other fubftances are ufed; 

fliavings 
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ihavihgs of horn for example, reftife of malt, 
and even old rags ; but as the quantity that can 
be procured is iifconfiderable, and as their appli- 
cation is fimple, I (hall confume no time upon 
them. 

Dung is the chief of all manures ; becaufe a 
quantify of it may be colle6led in every farm, 
and becaufe it makes the quickeft return. A 
field fufficiently dunged, will produce good crops 
four or five years. 

Dung of animals that chew the cud, being 
more thoroughly putrefied than that of others, 
is fit to be mixed with the foil without needing 
to be colleded into a dunghill. A horfe does 
not chew the cud j and^ in horfe-dung may be 
perqeived ftraw or ryegrafs broken into fmaU 
parts but not diflblved : It is proper therefore 
that the putrefaftion be completed in a dung-t 
hill. It ought to be mixed there with cool ma- 
terials : fo hot it is, that in a dunghill by itfelf, 
it finges and ^burns inftead of putrefying. The 
dijfference between the dung of a horfe and of a 
horned animal, is vifible in a pafture-'field : The 
grafs round the ' former is withered; round the 
latter, it is ranker and more verdant than in the 
reft of the field. A mixture of dry and moift 
fluff, ought to be ftudied : the former attradling 
moifture from the latter, they become equally 
njoift. 

To 
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To prevent fap from ranning out of a dung- 
hill, its fituation (houM be a little below the fur- 
fac^ ; and to prevent rain from nmning into it, 
it Ihould be furrounded with a ring of fod. If the 
foil on which the dunghill (lands be porous, let 
it be paved, to prevent the fap from finking into 
the ground. If moifture happen to fuper^bound, 
it may be led off by a fmali gutter to impregnate 
a quantity of rich mould laid down to receive it, 
which will make that mould equal to good dung. 

Straw fhould be prepared for the dunghill, by 
being laid under cattle, and Aifficiently moiftened. 
When laid dry in a dunghill, it keeps it open, 
admits too much air, and prevents putrefadicm. 

Dimg from the liable ought to be carefully 
fpread on the dunghill, and mixed with the for- 
mer dung. When left in heaps upon the dung* 
hill, fermentation and putrefadion go on equal- 

Complete putrefadion is of importance with 
regard to the feed of weeds that are in the dung^ 
hill : if they remain found, they are. carried out 
with the dung, and infeft the ground. Com- 
plete putre&dion is of ftill greater importance by 
pulverifing the dung ; in which condition it mixes 
intimately with the foil, and operates the mofl 
powerfully. In land intended for barley, undi- 
gefted dung has an unhappy effed : It keeps the 
ground open, admits drought, and prevents the 
foed from fpringing. On the other ban d, when 
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thoroughly rotted, it mixes with the foil, sind en- 
ables it to retain moifture. It follows, that tl^ 
|)TOpereil time for dunging a fields is in it^ high- 
eft pulveration ; iat which time the earth misic^ 
intimately with the dung. Immediately befgre 
fetting cabbage^ fowing turnip or wheat, is a 
good time4 Ihmg divides and fpreads the moft 
accurately when moift- Its intimate mixture 
with the foil is of fuch importance, that hands 
dfaould be employed to divide and fpread any 
Jump^ that may be in it. Though dung is the 
chief manure in Scotland, the generality of our 
farmers feem not to give due attention to it* 
They are not oidy negligent in collefting mato- 
rials, but apply it. green without being putrefied^ 
, It may hejuftly faid that the half at Icaft of its 
baiefit is loft; or, in other words, that the effedt 
would be jdouble were it well prepared and mix- 
ed intimately with the foil. 

Dung (hould be fpread, and plowed into the 
ground without delay* When a heap lies two 
or three weeks, fome of the moifture finks into 
the ground, which will produce tufts of, corn 
more vigorous than in the reft of the field. There 
cannot be a worfe pradtice than to lead out dung 
before, winter,^ leaving it expofed to froft and 
fnow. The: whole fpirit of the dung is extradted 
by rain, and'^tirriedoffwith it. The dung di- 
veftcd of its fap becomes dry in fpring, and inca- 
pable of being mixed with the mould. It is 

T turned 
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turned ovti whole by the plough^ and buried ia 
the furrow*' 1 

' I appn>ve.\i3Dit of {^owm^ down buck- wheat, 
wd clover^ or any other crop, for manure. The 
•beft Way of converting a crop into manure i$, to 
pvt(k it throti^the bq4y of an animal. The 
ddiig^^ftd urine, not to mention the profit of -. 
fb6diiig, Will enrich* the ground more than to 
*plow dowh the crop. . . 
. A^ dung it an article df the ulmoft importance 
m bilfbandry, one (hould imagine, that the col- 
lefting it would be a d^ital ai'ticle with an indu> 
ftriousi farmer. Yet an ingenious writer, obfer- 
Ar}ng that the Jamaican^ are In. this particular 
mtich more iltduftrioirs than the Britiih, aTciibes 
the diflfererice to (fee difficulty of procuring dung 
in Jamaica. " In England, where the long 
**^ winter enables a farmer to raife what quantity 
*• he pleafes, it is not coUeded with any de- 
*^ gree of induftry. But in Jamaica, where 
*^ there is no winter, and where the heat of the 
♦* fun is a great obftruftion, the farmer muft be 
*^ indefatigable, or he will never raife any dung/' 
Cool intereft is not alone a fufficient motive with 
the indolentj to be aAive. As dung is of great 
importance in huibandry, a farfner cannot be 
too affiduoui, in coUefting animal and vegetable 
fobftances that will rot. One artide of that kind 
th^re is, to coUedi which there is a double mo- 
tive, and yet is neglecfted almoft every ji^ere. 

A 
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A farm fall of weeds is a noifance io the neigh- 
bourhood : it poiftms the fields arotmd^; and the 
pofleflbr ottght to be difg;raced as a peft to fo*. 
ciety. Now the cutting d'own every weed before 
the feed is formed, anfwers two excellent pur- 
pofes, Firft, it encourages good crops by keep- 
ing the ground clean. Next, thefe weeds mixed 
with otherniaterials in a dunghill, will add con-^ 
fideraHy to the quantity of dung*. 

In ^refting a large dtin^hrll, a cart and horfes 
are corrlihoiily enrplojed to lay the materials up- . 
on it, and in a dunghill of a fmaller fize, a hand 
barrow iis eommonly employed. This praftice 
I cannot approve ; for where a dunghiH is much 
trodden apbn, the air is excliided from the parts 
that are the moil compreffed, which prevents pu- 
trefaftion. A dunghill compofed, as it ought to 
be, of half digefted materials, may be raifed as 
high as<:an be done with the reach of the hand : 
its own weight will comprefs it fufficiently for 
putrefeftion. And to prevent evaporation, it 
maybe finifhed with a covering of fine earth;^ 
and barley fown on it. 

Next of lime, which is a profitable manure, 
and greatly profitable when it can be got in plen- 
ty within ;-a moderate diftancc. Philofophers 
differ Widely about its nature, and the caufe of 
'• - - •• ■ Ta^- . .^ > * . i^^ 

\> , ' \ ' " . . 

* Ax the 2;oat$ of be^s ta^ "^^^vA Umxxsi% tjie high- 
road, the weed» gr^w in i|UM€ity f^cieati if CQlle^kd^ to 
a^e many ^oufand caJTt -loads of dung yearly. 
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its effeds ; and they talk fo Ipofely, as to con- 
vince a plain farmer that the matter is very little 
underftood. But pradice i» our prefent theme y 
and the benefit of liijie is fo vifible, that the ufc 
of it has become general, where the price and 
carriage are moderate. 

However people may differ in other particu- 
lars^ all agree, that the operation of lime depends 
on its intimate mixture with the foil ; and there- 
fore that the proper time of applying it, is when 
it is perfeftly powdered, and the foil at the fame 
time in the highell degree of pulveration. Thift 
opinion appears to have a folid foundation. Lime 
of itfelf is abfolutely barren ^ and yet it enriches 
a barren foil. Neither of the two produces any 
good eflfed without the other : therefore the ef- 
fed muft depend on the mixture ; and confe- 
quently the more; intimately they are mixed the 
effed muft be the greater ^. 

Hence it follows, that lime ought always to be 
flaked with a proper quantity of water, becaufe 
by that means it is reduced the moft effiedually 
into powder. Lime left to be flaked by a moift 
air, or accidental rain, is feldom or never tho- 
roughly reduced into powder j and therefore can 
never te intimately mixed with the foiL Some- 
times 

* Mr Buchanan of Achlefhy, iniPerthfliire, prepared 
a quantity of lime for manuring a moor plowed before^ 
winter. Lime was immediately fpread upon a part eEiti 
but the work was Aopped by bad weather. The remaining 

Jim* 
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times an opportunity offers to bring home (hell- 
lime before the ground is ready for it j and it is 
commonly thrown into a heap without cover, 
trufting to rain for flaking. The proper way is, 
to lay the fhelUlime in different heaps on the 
ground where it is to be fpread, to reduce thefe 
heaps into powder by flaking with water, and to 
cover the flaked lime with fod fo as to defend it 
from rain. One however would avoid as much 
as poflible the bringing home lime before the 
ground is ready for it. Where allowed to lie 
long in a heap, there are two bad confequences : 
firft, lime attrads i^ioifture, even though well co- 

T 3 versd, 

f 
lime was indeed^ covered with fod| but fo (lightly as not to 
throw off the raio. When laid on the reft of te field in 
March, it was fo clotted as to be but imperfedly mixed 
with the foil. The crop of oats on the part firft limed was 
good ; that on the part laft limed was good for nothing. 
The fubfeqent crops howevef on this part proved tolerable,, 
the lime, by repeated plowings being better mixed with 
the f(Hl.— — .In fcveral parts of Scotland are found lime(lone 
of two different forts. The operation of the one is quick, 
when fpread upon a field after calcination ; but its prolific 
cffefls are foon over. The othlr operates more flowly; 
but its prolific effedls continue longer. The former upon 
being flacked falls readily into a very fine powder ; the 
latter falls more flpwly into a powder that is not«fo fine. 
This accounts for the difference. The fine powder mixes 
more intimately with the foil, and more quickly, than the 
coarfe powder. For the iame reafon, the fine powder 
makes the beft cement, by mixing eafily and perfeftly 
with the fand and water. 
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ttreredy apd runs into ciots^ which presents an in* 
timate mixture ; and, next, we learn £com Dr 
Black, that burnt limeAone, whether in ilieUs or 
in powder, returns gradually ii^o its original ftate 
of limeftone ; and upon that account slfo, is lefs 
capable of being miipt with the foil. And this is 
verified by a fa^ tliat after lying long, it is fo 
hard bound together as to require a pick^axe for 
breaking it down. Therefore, make it an indif- 
penfable rule not to manure wet ground with 
lime ; it wi^ run into clots, and rtever mix inti- 
mately with the earth. 

For the fame reafon, it is a bad praftice, though 
ipmmon, to let fpread lime lie on the furface all 
winter. The bad efFeds above-mentioned take 
place here in part : and there is another^ that 
j:ain wafhes the lime down to the furrows, and in 
a hanging field carries the whole away. 

As the particles of powdered lime are both 
fmall and heavy, they quickly fink to the bottom 
of the furrow, if care be not taken to prevent it. 
In that view, it is a rule, that lime be fpread and 
mixed with the foil, immediately before fowing, 
or along with the f^pd. In this manner of appli- 
cation, there being no occafion to move it till the 
ground be flirted for a new crop, it has time to 
incotporate with the foil, and, does nut readily 
feparate from it. Thus, if turnip-feed is to be 
fowed broadcaft, the lime ought to be laid on im- 
mediately before fowing, and harrowed in with 

the 
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be uft:eo4ed» th^ ^it^.ought to b^ fpcepd imme- 
diately before fortniiig the drills^ With refp^d 
to wheats the lime ought to be fp?fad.immedi- 
atdiy before sfeed-furrpwiog. If ipreadnv^r? ear- 
ly, before the ground is fufficientiy bro1^(?i\ it 
finks to the bottom. If a light foil be pr^p^red 
for barley, the lime; ought to be fpread after f^ed- 
furrowing, and harrowed in with tj>efeed. In a 
ftroflg foil, it finks not fo readily to the bottom ; 
and therefore^ before fowing the barley, the limp 
ought to be mixed with the foil by a brake. 
Where moor is fummer-fallowed for a crop of 
oats next year, the lime ought to be laftd on; im- 
mediately before, the laft plowing, and braked in 
as before. It has fuflScient time to incorporate 
with the foil befcJre the land is flirr^d ag^ifi* 

The quantity to be laid on 4epei>d8 on the 
nature of the foil. Upon a ftr6ng foij, feventy 
or eighty bolls of flielb are not more than fuffi- 
cient, reckoning four fiiiall firlbts to the boll, 
termed wheat-meftfure ; nor will it be ^n over- 
dofeto.lay on a hundred bolls. IJetween fifty 
and fixty may fuffice upon mediao^ foils ; and 
upon the thin or gravelly, between thirty and 
forty. It is not fafe to lay a mueh greater quanf 
tity on fuch foils. 

It is common to lime a paiture-field imm? didte* 

ly before plowing. This is an unfafe pra<aice : 

it is thrown to the bottbm of the furrow, from 

T 4 which 
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which it is never fully gathered up. The proper 
time for liming a pafture-field^ intended to be ta- 
ken up for com, is a year ^ leaft, or two, before 
plowing. It is walhed in by rain among the 
roots of the plants ; and has time to incorporate 
with the foil. 

With regard to the exp^nce of carriage, to 
have the lime-kiln fo near as to go twice a-day, 
is a great faving. But if there can be but one 
carriage in a day, there is little difference as to 
expence, whether the diftan6e be feven or eleven 
miles. A little more food to the cattle makes all 
equal. 

Limeftone beat fmall makes an excellent ma- 
nure, and fupplies the want of powdered lime, 
where there is no fuel to bum the limieftone. 
Limeftone beat fmall has not hitherto been much 
tifed as a manure ; and the proportion between 
it and powdered lime has not been afcertained. 
What follows may give fome light. Three 
pounds of raw lime is by burning reduced to two 
pounds of fhell-lime. Yet nothing is expelled by 
the fire but the air that was in the limeftone : 
the calcarious earth remains entire. jE/yo, two 
pounds of fhell-lime contain as much calcarious 
earth as three pounds of raw limeftone. Shell- 
lime of the bell quality, when flaked with water, 
will meafure out to thrice the quantity. But as 
Jimieftone lofes none of its bulk by being burnt 
IpIq fh?lls, ;t follows, that three' bulhels of raw 

limeftoi^e 
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limeftoiie contain as much cdcarious earth as fix 
bufhels of powdered lime. And confequently, 
if powdered lime poflei& not fome virtue above 
raw limeftone, thtee bufhels of the latter beat 
fmall fhould equal as a manrure fix bufliels of the 
former. ■ ■ \ 

Shell-marl, as a manure, is managed in every 
refped like powdered lime, with this only differ- 
ence, that a fifth or a fourth part more in mea- 
sure ought to be given. The reafon is, thatlhell- 
marl is le& weighty than lime, and that a boll of 
it contains lefs calcarious earth, which is the fruc- 
tifying part of both. 

I fliall conclude with clay and ftone marls, 
which, with refped to hufbandry, are the fame, 
though in appearance different. The manures 
hitherto mentioned are reftoratives only : they 
recruit land when worn out by cropping, ani 
enable it to bear more crops. The marl now 
under confideration is not only a refi:orative, but 
has an effedt ftill more defirable, that of altering 
the nature of the foil, and improving its texture, 
fo as to convert it from light to heavy, and from 
wea^ to, firong. I know nothing comparable to 
it in that refped, bi^the poaching light land by 
cattle fed with turnip, mentioned in a foregoing 
chapter. It has another effeft, in appearance 
oppofite ; which is, to loofen a clay foil, and to 
piake it more free. 

The goodnefs of this marl depends on the 

quantity 
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qtitnthj of c^^dQUSxfeftrih init; wbkh I Jmtc 
known to imouatr to .8 hfidf or. jiu)^^^^ Itistoo' 
e&penfivc if the qunntity tic lefs tibda A. third or 
a fourth part. Good niart ia the. ipoii Subftantinl 
fkf all manures.; becauie it im|>roTes the.treakcft 
ground to equal the bell borough-acre^* One 
inftance I know^ oftwo ridges mai^Ied a hundred 
and twenty years agov that at thia day make a fi- 
gure both in gra& and com fac^bow thi reft of 
the field. , The low part of Berwiddhire, tenfi*- 
ed $bc Mtr/e^ abounds every; where with this 
marl ; and in ho othes part of. Scotland is it in 
fuch plenty. ., 

As none of the manures I amacqioainted with 
make any diftin&ion bdtween weeds and corn, 
the land ought to be cleared of weeds before 
marling ; and it ought to be finoothed with the 
brake and harrow, in order that tha marl may be 
equally fpread. Marl is aibffii-dh which no ve- 
^getable will grow : its efficacy depends, like that 
, of lime, on its pulvoration, and intimate mixture 
with the foil. Toward \ht former,; alternate 
drought and moifture contribute greatly, as alfo 
froft* Therefore after being evraly fpread, it 
ought to lie on the furface all winter. In the 
month of Odober, it may be roufed with a 
brake, which will bring to. the fiirface, and ex- 
pofe to air and froft, all the hard parts, and mix 
with the foil all that is powdered, in that refpeft 
it differs widely from diingand lime, which ought 

to 
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to ifoe pioit^d into the gix)tttid^ tid&out didzy^ 
Oats is a hardy grain, .which ^nfi\^ fbr: being 
the fitftcrop after marliug, better than any other ; 
and it will fucceed though the marl be riot tho- 
roughly mixed with the ixnL In that cafe, iSie 
marl ought to be plowed in . with xd ebb furrow 
immcdiatfely before fowing^and braked thorough- 
ly. It is tickliCh to make: wheat the firit i:i^op : 
if fown before winter, frbft fwclls the marl, and 
is apt to throw the feed out of the ground ; if 
fown in fpring, it will fufier more than oats by 
wdnt of due mixture. 

Summer is the proper feafon for.marling ; be- 
caufe in that feafon the marl being dry, is not 
only lighter, but is eafily reduced to powder. 
Frbft howfever is not improper for marling, efpe^ 
ciaUy as in froft there is little opportunity for any 
other work. 

Marl is a heavy body, and finks to the bottom 
of the furrow, if indifcreetly plowed. There- 
fore .the iirft crop fhould always have an ebb fur* 
row. During the growing of that crop, the 
marl hai time to incorporate with the^ foil, and 
to become apart of it ; after which it does not 
readily feparate. 

Stone marl is fo hard by a confiderable mixture 
of (and, that it will continue without diflblving 
for years. In that cafe, the expence of breaking 
the larger lumps with hammers would not be 
Igft : fuch limips have no cSe& to promote ve- 
getation ; 
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get^ion ; and they are befide ah bbftruftion to 
plowing and harrowing. 

: About twenty years ago, many Merie tenants 
applied their whole ftrength to marling, with very 
great fuccefs : and yet of late they feem more in- 
tent on liming ; which may appear Angular in a 
country where huibandry goes on with alacrity. 
But leafes in that country are commonly limited 
to nineteen years, which, it is thought, affords 
too little time for drawing all the profit from thi& 
expenfive manure, that the tenant is entitled to. 
To marl to perfedlion, requires four hundred 
cart-load to an acre, as much as can be drawn 
by two fturdy horfes; which, at a moderate 
computation, cofts about L. 4^^r acre. But a field 
can be fuflSciently limed from the diftance of fif- 
teen Englifh miles, for little above the half of 
that fum ; with this additional cdnvenicnce, that • 
a farmer can hire carts for liming, inftead of be- 
ing confined to his own horfes, as he mull be in 
marling ; by which means, liming can be carried 
on with much more expedition than marling. 
Notwithftanding thefe differences, it is eafy to 
evince, that even on a leafe of nineteeti years, 
marl will afford a greater profit than lime. Limed 
ground cannot bear without injury above three 
or four crops ; after which it ought to be laid 
down in grafs. A field well marled, will pro- 
duce rich crops of corn, in the fimpleft manner 
of culture, as long .as the leafe endures. Now, 
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though grafs is more profitable than com in a 
poor foil, the profit bears no proportion in a rich 
foil, which produces excellent crops, with no 
greatei? labour nor expence than is neceflarily 
beftowed on poor foil- 
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IN^Sfcotlaiid, fences of feveral kinds are ufed. 
Stone-walls and thorn hedges are the beft 
and the moft commop. ^ 

« The height of a dry-ftone wall is diredled by 
the ufe it is i^^nded for. If intended for fiieep, 
it cannot be under fix feet high, every rood of 
^hich, being thirty-fix fquare ells, will at a me- 
dium cofl: twenty fliillings. A dry-fl:one wall for, 
hoxfe^ or homed qattle cannot be under five feet 
high. The expence of enclofing in this manner 
is confiderable. A fquare field of ten acres en* 
clofed with a wall fix feet high, will coft I^ 50, 
15s. ; and L.42 : 5 : 10, if the wall be five feet 
high, ^nd it will require two and one hajf per 
c€nu annually to keep them in order. To b^iild 
with lime, as many do, inflames the coft ; and yet 
uppn the whole is^a faving where lime is at hand. 
To reduce both the expejnce of building dry- 
Jlone walls, and of upholding them, I warmly ?:e- 

commend 
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ebmmend the following mode. Raife the wall to 
th^ height bidy of two feet and a half, and cope 
it With fod ill the felkiwing mtoner. Fitil, lajr 
6to the wall with' the graffy fide under, fod 
cut with the fpade four or five inches deep, and 
of a length to equal the thicknefs of the wall. 
Next, cover this fod with loofe earth rounded 
like a ridge. Third, prep^e thin fod, caft with 
the paring fpade, fo long as to extend beyond 
the thicknefs of the wall two inches on each fide. 
With thefe cover the loofe earth, keeping the 
grafly fide above : place them fo- much' on edg^ 
as that each fod fhall cover part of another, 
leaving only two inches without cover. Fourth, 
wheti twenty or thirty yard!s are^thus fini(hed, 
let the fod be beat with melts by tWo men, one 
on each fide of the wall, ftriking both at the 
fame time. By this operation, the fod becomes a 
compaft bpdy that keeps in the moifhire, and en- 
courages the grafs to grow. Laftly, cut offtbe 
ragged ends of the fod on each fide of thrf wall, 
to make the covering neat and i^egular. The 
monfii of Odlober is the proper feafon for this 
operation, becaufe the fun and wind, during funa- 
mer, dry the fod and hinder the grafs from ve- 
getating. Moift foil affords the beft fod. Wet 
foil is commonly too fat for binding ; and at any 
rate, the watery plants it produces will not thrive 
in a dry fituation. I>ry foil, on tht other hand, 
being cbmmonly ill bound with roots, (hakes ta 

pieces 
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pieces, in haniliog. . The prdjliftry way of fcpf^ 
ing with fod» wlwch is to la^ tb^flaHat and fii>gk, 
looks . aa if .iriteiided to: dry the :fod ?ind to kill 
tbegrafej iu>t to. mention, that: thij&d is:U^bJ? 
ioJbefetown off the ^att1>jrewry^ high wind. 

Having finiilitfd^.tlte wall«-make a ditch »n 
-eaidafidc^.bcgiiMiiiigaftfot from the root of the 
wali^ and Ikiging jDUitward tx% tiMSL. depth of. thvee 
feeti nr at lead two and >a^ half, - The ditch 
&ouhir.he eqttally fldpfid'onitfae other fide, fo as 
to'befour feet widet r v ; t ., ... .. :, [_:. ,. 

A rood^of thisiibnce, ixK^uding^ every article, 
jraay he done; &r , th*ee ihiHin^ or theue^ut ; 
aod a :field fof ten fLC^e^'irmy he thus enclofed for 
jabottt L. 30. If the ditch: be made three feet 
deep^ the. ifwice, will he above fi^ feet high-; ^nd 
above Lfaao wiU. he favedof what a dry* ft one 
wall fix feet high lyiU.coft. Nor is the faving of 
.this.fum the moft confideraWe article, A fence 
of which the parts are fo wellconneded, will 
{land many years with little or no. reparation. 
That this is far froiii being the cafe of a dry-ftone 
wall fix feet or even five feet high, all the world 
know. Though a deer park of great . extent, 
fuch as we fee niany in England, is no favourite 
of rnrne^ I have no objedion to one of forty or 
.fifty acres; which- may be enclofed at a very 
fmall expence.. After farrou5^4it^g it with the 
wall here^defcnh^*:plwtjvitj^ick l9hprnu9is ^lofe 
to the walL Lope off their heads to make the 
' ; .. branches 
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branches extend laterallyand interweave in form 
of a hedge. The wall will preVeiit the deer fronk 
breaking through ; and if the hedge be trained 
eight feet high, they Will not attempt to feapovcfc 
I prefer the laburnum; becaufe no beaft will feed 
on it, except a bare, aaid that only i^ljen yoiing 
and the bulh tender. Therefore no extraordi- 
nary care is neceflary, except to prefelrve tti:em 
from the hare four or five yearsi A r©w of al^ 
ders may be planted in ^fronx of tkac labuniun^ 
which a hare will not touch nor aiiy other beaftu 

Next of thdrn-hedges. The advantage of the 
white thorn for a fence above evety other plan^ 
is well bnderftood. It is a quick grower wlbeA 
planted in proper foil, (hooting up fix dr fev^tt 
feet in a feafon. Though tender whchyoirng. 
and hurt by weeds, (it turns ftrwig, and itiay bt 
cut into any fhape. Even when old, it is morfe 
difpofed than other trees to lateral Ihoots; And, 
laftly, its prickles make it the'moft proper of ajl 
for a fence, - 

The method of fowing the feed in beds, is fet 
forth in the chapter of Foreft-Trees. After the 
plants have fl:ood a full year in the feed-bed, 
tranfplant the largeft into a nurfery, Which will 
leave fuflicient room, for the remainder, to ftand 
where they are aik^ther year* In the nurlery^ 
jthey ought to fl:and at the diftance of feven, cSght,. 
or nine inches from each other ; and there they 
may remain till fit to be planted in a hedge, which 
is no iboner than at the age of five. Room in a 

nurfery 
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nurfery is of. great injpartance : wheti^ftraitened 
for room,: the plants flioot up fall, are weakly^ 
and unfit to beaf the.hardfliips of an open field. 
The. diftance ought to be proportioned to the foil ; 
th^ greateft in a rich foil, becaufe they grow faft j 
the leaft in - a poor foil, where they grow flow. 
The beft foil 'for a nurfery is between rich and 
poor. In the latter, the. plants are dwarfifh : ia 
the former, being luxuriant and tender, they are 
apt to .be hurt during the feyerity of weather : 
and thefe imperfeftions are incapable of any re- 
medy. An eflential requifite in a ntirfery is free 
ventilation. How common is it to find nurieries 
in h^illow^ftielterai places, furrounded with walls 
and high plantations,, more fit for pine-apples' 
than fop barren trees I The plants thruft out 
long Jhopts, but feeble and tender : when expo- 
fed to a cold.fituation, they decay, and fometimes 
die. But there is. a reafon for every thing : the 
nurferynaan'fc vie.wl is to make profit by faving 
ground, and by impofing on the purchafer tall 
plants, for which be ptetends to deiiiand double 
price. It ii fo difficult to purchafe wholefome 
and Well-nurfed plants, that every gentleman*, 
farmer ought to raife plants for himfelf 

As thorns will gi:ow pleafantly from robts, I 
have long pradtifed a frugal and e^cpeditious me- 
thod, of raifing them from the wounded roots 
that muft be cut- off when thorns are to be fet iif 
ia hedge* Thefe roots cut into fmall parts, and 
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fmt in a i)cd of frefh earthy will produce plantf? 
the next fpring, no lefs vigorous than what ar^p 
produced from feed. And thus a perpetual &c* 
cefiion of plants" m^y be obtained without anjy 
more feed.' ' ' 

It aught to be a rule, ncfi^r to admit into a 
hedge plants under five y^ars'old : they d^eryp 
all the additional futn that can be demanded fqr 
them. Young aiKi feeWe plap^s in a )iedge» W« 
:of flow growth ; and b«iide lofo of time, tb^. pa- 
ling, neceflary to fecur^ them from cattle, muft 
be renewed more than once before they becon^ 
.-a fence. , ■ ;•.■.• ►-,; 

A thorn-hedge may be planted in every. month 
of winter and Ipring, unlefs it be frojl^ ^But 1 
have always obfer ved, that thorns, plantedin Oi^ft- 
ber are more healthy, pufh more vigbroiJ%, 
^nd fewer decay, that at. any other time« .In 
preparing the thorns for j^knting, the roots ouf^t 
to be Idt as entire as poi&ble, aad nothing cut 
away but the ragged parts. \ 

As a thorn-hedge fuifers greatly by weedp^ the 
grotttad where they are to be planted ought, to be 
made perfeftly clean^ The coinmon n^etbod of 
planting is, to leave eight or nine itichee along a 
fide of the intended 4itch, termed a icarf^mentl; ; 
and behind the fcarfement to lay the furfaqe* 
foil of .the i4[itended ditch, cut into fquare fods 
two..or three inches deep, its graffy furfece un- 
der. Upon that fod, whether dean or dirty, 
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the tbohw arc 1^ a«d the earth of the ditcil 
above tfaOTi* The grafe in the fcarfement, with 
what weeds are in the moved earth, foon grow 
tip, and require double diligence to- prevent the 
young thorns from being choked. The foUow- 
ing tnethod, which is creeping into pradice, 
deferves all the additional trouble it requires. 
Leaving a fcarfeineirtksabove of ten inched, and 
alfo a border for theifdiorns, broad .or n&rtow ac- 
cording to their fixe^ lay behind the border* ^U 
the furface of the intended ditch, champed fitiall 
withthe fpade, and ilpon it lay the monldery 
earth that fell from the-fpade in cutting.the faid 
fhrfacei Covfcr the fisarfemerit ^tnd border with 
the under ekrth, three^inchefr thick at kaft ; hj>^ 
itig a little m(*e on the border to raifeit higher 
than the fcarfement, in order to give rckMn-for 
weeding. After the thorns are prepftred, by 
fiaodthing their ragged* roots with a knife, and 
topping off their head& in order to make them 
grow bufhy, they are laid franting the ditch; with 
^their roots on the* border, the head a little high- 
er than thcroot* Special care muft be taken to 
Spread thd roc^^ among the fur face-earth taken 
-out of the ditth, and to^ cov^r them vith the 
mouid^ry earth that lay iaamediatdy beknv. This 
article is of importaince, becaufc the mouldery 
^rth is the fined of alL Cover the ftems of the 
thorns with the ncxtjlratum of the ditob, leaving 
always an inch at the top free^ Itis.no matter 
^; . " U ^ how 
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bow poof tTrisj^ralf/z^Tac^.as the plants draw no 
nourifhincnt from it,. Go on ta finifh the ditch, 
prel^ng downcareftiUy every row of earth thrown 
up behind the hedge, which makes a foUd mound 
impervious to rain*' It is a ^feguard to the young 
hedge to raiie this mound as perpendicular as 
poflible ; and for that end it may be proper in 
loofe foil, when the ihound is raifed a foot or fo, 
to bind it with a row of the tough fbd, which 
will fupport the earth above, till it becoqae folid 
by lying. 

. This 18 fuJOicient in rich foil ; but in poor foil 
greater care is neceffary. Behind the line of the 
ditch,, the ground intended for the fcarfement 
and border jttiould be fummer- fallowed,, manu- 
red, and cleared of all grafs. roots j and this cul- 
ture will make up for the inferiority of foil. In 
very, poot foil it is vain to think of planting a 
thonxr hedge ; for it will give no fatisfaftion, 
becaufe it never will become a fence. In fuch 
ground there is a neceffity for a ftone fence. 

The only reafon that can be given for laying 
thorns, as above defcribed, is to g^ve the roots 
fpace to pufli in all diredlions, evto upward into 
the mJound of earth. There may be fome advan- 
tage in this; but, in my apprehenfion, the dif- 
advantage^ is much greater of heaping Jo much 
earth on the i?oots, as to exclude not only the fun 
and aiir, but even i^ain which runs dawn the, Hop- 
ing bank, and has no accefs to the roots. In»- 
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ftead'^of laying the thorns frontiiig^. the-* ditch, 
would it not do better to lay them parallel to the 
ditch; covering the i*oots with threie'^ari&ur 
inches of the beft earth, whichlxrauH' nM:e a 
hollow "bietwe^n the jilants and theifloping batolc? 
This hollow would intercept* every i^irop of rain 
that "falls oil the bank, to fink gradaadly !anlong 
the roots. If this be not a better pdrtion for ^ 
thorn, it fniillgbe of a fitigular coirilitatlonl ^ I 
ventnre one ffep farther out of the common path. 
Why at any rate fliould a thorn be put in* the 
ground iQoping ? This is not the pracJtice with 
refpeft to any other tree ; and I have heard of no 
experiment to perfuade me that a thoirn thrives 
better floping than cretft. But as in natural hif- 
tory experiment is always our laft refource, I ain 
at prefent following out a comparative triall I 
have many young hedges in the way ftrft defci*t- 
bed : fome I have laid parallel to the ditch in the 
way now delcribed/ and fome I havfe ^laMed 
ere(5: with their tops entire. The trials krt fSirly 
made ; and time wrll determine the-beft-method. 
There indeed occurs one objeftion againft plant- 
ing the thorns ereft, that the roots hbvfe tio K)om 
to extend themfelvei on that fide where the ditch 
is. But does it not hold that when in their pro- 
grefs roots meet a ditch; they do not pulh' on- 
ward, but changing their diredidn p-ulh down- 
ward at the fide of the ditch ? (Sec appendix ar- 
ticle 4th!) If fo, thefe downward roots ^vili fup- 
U 3 port 
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port the ditch, andprcverit it from being mouldi- 
cred down by froft. r ". 

One thing ij evident without experini^nt, that 
thorns planted eredl'mfty foofier be mode a<?ois- 
plete fence than when teid floping as ufuaL (In 
the ktter cafe, the operator is confined to thorte 
that do not exceed a ft)Ot of 15 inchte; bqt 
thorns five or fix feet high rttay be ^nted ered, 
^nd a hedge of fodh th6rns; well cultivated in the 
nurfery, will in threq y^ors arrive to greater per- 
feftion, than a hedge managed in the ardinafy 
way will do in twice that time. 
' In a rich foil the thorns may be planted ten 
inches afunder ; and from that to fix inches to 
inferior foih. To preferve them from cattle, the 
ditch ought to be fix feet wide, three feet deep, 
^nd as narrow at bottom as the breadth of the 
fpade will allow. But when the thorns are fut- 
ficiently covered, the prudent way is to delay fi- 
nipiing the ditch till the froft be over. Sprir^ 
is the proper time for completing tl^ work, 
while there is fufficient fap in the foil to bind the 
mound of earth that is raifed behind the thorns. 
If delayed till the ^rth be dry, it never binds : 
if completed the beginning of winter, froft: fwdis 
the earth, loofens it, and makes it crumble down. 

The hedgie is fenced from cattle on the 0ne fide 
by the ditch; but it is ncceflary that it be fi^nced 
on both fides. The ordinary method of a paling 
}$ iif> fuffici^iift fence againft cattle ; the mofl: 
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gentle make k a rubbipg-poft j and thievitious 
break it down wantonly with their hai;ns^ Thp 
only eflfedlual remedy is esj^penfive ; but better no 
fence thwi one tbat is imperfect. Tbe rqmedy is 
two ditches aiid two hedges, with a highgcupund 
df earth between them- Survey Scotland, aj^ 
you will not find any fences otherwife conftru<5Ud 
withojiit many breaeh^ ^, the repairing of which 
gives much trouble and little fatisfai^iofu If this 
Domedy -hQwever be not palatable^ the paling 
tmgbt lat leaft tg be of the ftronged kind. Man^ 
different kinds hai^e been put iA pxaftice, that 
^re extcemely frail. I recoraavend the following, 
as^he beft I am acquainted with, , Drive into 
the gixmnd ftrong ftakes three feet ^jid a half 
l^g, with intervals from, eight to twelve Raphes, 
according to the fize of the cattle that are to 1?^ 
tnclo&dj and all precifely of the fame.height. 
Pr^par^ plates of wood faw^4 pnt of iQgs^ eyef]^ 
ffete three inches 1^034 and? half an.ipch thic^, 
fix.' them on ^the head of the (lakes, with * naU 
drivien down into each ftake.. The ftake? will jjg 
united fo fipmly, tlj^t pne cannot be moved with- 
out the whole; .ai|d will be pyoof aocprdii^g^ 
againft the rubbing of qattle* - Byt, after all, it is 
no fence agaiaft yitious cattle. The only proper 
^hi^fojc it is the fide of a highrroad^ qjr to fpnce 
^plantationfofjtrej^^ It will indeed be a. fj^f^ 
ficient fences againft Iheep, and en^vir?! till tja^e 
bedge ijfelf be a ^nc?e^ A. f^?nqf/5hjlffi,oo|pJlep- 
, . ^ U 4 ed^ 
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ed, ihcludia^ thoim, ditching, wood, <nadk^ &c« 
i^ill not flaucft exc'tfed two fliillinga every^ ^x 
yards. - - * 

\(V^e ate now arrived at the moft important ar*^ 
ticleTof ^l, that of trgfirting up a tbc^niHbedge 
^tet it is tpi^tYted. The ordinary' mediod'' 'is, to 
cat ofi'cthetop and ihorten the lateral braancbeo; 
lu i)rder.to make it thick, and; bufcy* . .To tiie 
ikme end, th^ young thorns, aftcp ftanding fix>i)r 
feveaycar^, .ar« fomptimeiB otit ovfer < iwithisk two 
0r thi:ee incbeaof* the gcwnd, which 6miiitiplio9 
the ftems, and makes the hedge ftiil thiekec^ 
T^is form of a hedge, catches th^ eyo: hy its 
thicknefs *it is formidable to caitle ^r but its weak- 
iv^$ is diicovered when bar^ of* lea^ses, and 
pattle bre^ thcough every where without. <A* 
ftrujiaion* , , ■ ;. 

/I have the experience of'tkEee hedge$ trained 
twelve years as follows.— The* firft has beifen an* 
nualiy pnined top and fides^ The fides of the 
fepond have been pruned, but the top left entire* 
T^e third was allowed togrowwithbutan)? pUfi- 
ning. The firft is at prefent abo^ut four feet 
]^oad and thick from top to bottom^ ; but weak ik 
its ftems, and unable to refift any horned beitfts. 
The iSecond is ftrong in its ftems, and ^clofe from 
top to bottom . The third is al fo ft rong ^ in Jits 
• ftems, but for two feet up bare pf lateralbranches, 
which have been deftroyfed by the overibadowing 
of thofe above, depriving th^m bpth^of mn.and 
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certained by; expetienc^. A^ >t)xa^i it ought tv 

be fo,'WiU be evident if we carjtruft to analogy: 

kiithe ^lainflfT^l gro^tk t>fiia:4i?ee;|t» trunk is pro- 

porticmed to its beight :^iop^off*t*e4iead, it fpreddsf 

laieralty atid becomes a b)ifh, without tififa^ m 

b^fat, or fweliwig in tbe ttoiik. ' TherUmc^tred 

isi*he only efioeptticin I know ^. The white thorn f 

Sim certain is not^in e^ose^ftiioii^ 'Hebc^ the fbLt 

lowing tnethi^ of trttimn^^pr-a hedge/twhteh fe 

to aUow the thorns to giwir without applying *ik 

kni& to their tops, till their 'ftcihs be five or fife 

inches in circumference. In good foil with 

careful^weeding,^tliey Will* he :of that bulk in tcii 

or twehre years,, aiwl be fifteen feet high or :up4 

ward. The kteralt branches jofaly muft be attend;* 

ed to; Thofe neit the ground; muift be proned 

within two.fiet'rf the ftem: ihofe- above nairit 

beBfta:de fliortesr and fhorter,. in proportion to 

their diftance from ttie grcfuiid ; and at fiveleet 

high they muft bfe cut blofeto the ftem, leaving 

aHiiabdt<e fid! freedohi 6f growth. By^ dais dret 

fing, tbe'h^Jdget^kes on the appearance of a very 

ftefep mof ;! airf. it 6Higbt to be kept inthat fbrm 

byf ptun!ng.^ This iform gives frcfe accefs to rain^ 

. fun^j and air: every twig has its fliaro, and tibe 

whole is 'pi?eferved in vigour. When the.ft^cns 

ha^i^e arrived at their proper bulk, out tiaeaai met 

affive feet from the ground, where the laiehd 

branches end. This anf^etjsJtworaicelkntpiit^ 

^ pofes. 
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pofes. The firft is, ^ ftrengtfami the hedge, the 
iap ' that formerly aibended to the top bdii^ mv 
diftvibuted among die btancbes. The next i% 
that a tall hedge fla^iates the air^ mid peifions^ 
bdth corn atid graft near it. A hedge triuped up 
hi this maaoeri is mipenetrable evenby oilmUc 
he may ^re& in the lateral braxiches j but the 
ftems ftaad ftnnf. For ^n infta^t proof that this 
inethod will anfwer^ bbferve the thorns th^&om 
^ace to fpace^e attowed to grownup above their 
iS^ows in form of a hedge^row. Thefethorna, 
though growingm the middle.of a btaftiy^btdge^ 
have items fitr lar^r than the reft* fiefide die 
ftrength of fuch a hedge it is lefsrexpeafiv* &an 
a hedge reared lA the ordinary way: the weeds 
^e fooner choked ; and it requires much left 
pruning* If the ground have been prepared fpr 
*he plants by cleaning it perfedly, the hedge 
maybe fafelyleft toitfdf for four or five years; 
linlefs it be to ihorten any luxuriant branch that 
^ows much faftet than the reft. When fotnuch 
Btbour is faved, one will the lefs grudge the price 
of the beft thorns that can he-procured. Good 
thornj ate indeed more eflentialr in this manner 
of training a hedge than in any other: they 
t)Ught aU to be of an equal fiw, and equally 'vt- 
gorbus; that they may not overtop one an6ther« 
The intermixing of ftrong and weak plaits is of 
Icfs importance, where the heads are cut oflF and 
aU made to gtow equally. * . 

- ' ^ Flalhing 
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Pladbing.aa old hedge, an ordimry pradlk* i» 
£^Iand^ makte; indeed a :good interim fenoe; 
but at the long mn is de5cufti¥e to the |)Iants : 
«nd accoidipgly, there is fbare to J>e jnet with 
^ conapfete good hedge where, pl^flnng has been 
long^pradifed. ' A cat is feid among: th^ vulgar 
to havt nine Hv^: is it their opinion, t^bat 9 
jhom, like a cat, may be cut and flafced atr^ill 
.without fufFering by it ? A. thorn is a tree, of long 
life. If inl^ead of being mafacred by plalhin^ 
itwereraifed and dreflTed ^n the way here de;- 
vforibed, it wDUld continue a> fi^m hedge perhaps 
&n hundred years* This merits attention. . 
•. A hedge ought never to be planted on |:he tqp 
<>f the mound of earth titurown up from the ditch. 
3t has indeed the advantage of an awful fitijatipn ; 
bat being planted in bad, foil, and deflituteipf 
TOoifture, it cannot thrive: it is at beft dwarfifh, 
and frequently decays an^ dies. ,, 

1 1 To plant treesia the line of the hedge^or witlj* 
in a few feet of it* ought to be abfolutely prohi- 
bited,, as a pernicious prac^Ace. It is amazing, 
that people (hould fall into this, error, when they 
ought to know, that there never was a good 
thorn-hedlge with trees in it. And how ihonld 
it be otherwife ? an oak, a beech, an elm, grows 
ia^er than a ^orn :. when fufFered togrowintho 
midft of a thpwi-hedge^ it fpread^ its rpat$ every, 
where, and robs the thorns of their nonriihmpmt. 
Nor is this all : The tree oyerfhadpwing the 

thorns^ 
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tlioms keeps the fun and air from them. At the 
fame time, no tree takes worfe with being over- 
Ihadowed than a thorn *. 

It is fcarce neceflary to mention gaps in a 
hedge ; becaufe they willfeldom happen where a 
hedge is trained as above recommended. But 
in the ordinary method of training, gaps are fre- 
quent, partly by the failure of plants, and partly 
by the trefpaffing of cattle. The ordinary me- 
thod of making up -gaps is, to plant fwcet brier 
where the gap- is frffall, and a crab where it is 
large. This method I cannot approve, for ah 
obvious reafon : a hedge ought never to be cbnl* 
pofed of plants that grow unequally: thofc that 
grow faft overtop and hurt the flow growers ; 
and with refpeft in particular to a crab and fweet 
brier, neither of them thrive under Ihade. It is 
a better method to remove all the withered earth 
in the gap, and to fubftitute frefli fappy mould 
mixed with fome lime or dung. Plant upon it 
a vigorous thorn of equal height with the hedge, 
which in its growth will equal the thorns it ii 
mixed ^ith. In that view, there Ihoiild be k 

nurfery 

* In England there is fcarce a thorn-fence to be feen 
without'a hedge-row of trees •, and thefe hedge-rows have 
been the deftraaion of fences. The thorns, as far as the 
roots or branches of the trees extend, iift^*de<»yi Itiftin 
vain to put young thorns in the gap^ for they v^ ootitake 
toot. To fill up giaps, pldhing became^neceffary. Plaflj- 
iogforj a time makes a ftroog fence; and by that means 
' beqame general* 
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nurfery of thorns of ail fizes, even tp five fe^ 
high, ready to fill u^ gaps. The beft feafon for 
this operation is the month of Odober. I fhould 
have added, that a gap filled with fweef brier, or 
a crab lower than the hedge, invites cattle to 
break through and trample the young plants un- 
der foot; to prevent which a paling on both 
fides is not fuflScent, unlefs it be raifcd as high 
as the hedge*. . 

With rerpe<a to a field that is too poor for 
thorns^ what ftiall be the fence if there be no 
ftones in the neighbourhood ? In fuch fields, a 
hedge of whins is the only rcfource. Whin- 
hedges Hand commonly on the top of a dry 
earth-dike, in which fituation they fejdom thrive 
well. I like what follows better. Two parallel 
ditches three feet wide and two deep, border a 
fpace of twelve feet. Within this fpace, r^ife a 
bank at the fide of each ditch with the earth that 
conies out o^ it, leaving an interval between the 
two banks. -Sow the banks with whin- feed, and 
plant a row of trees in the interval. When the 
whips are pretty well grown, the hedge on one 
of the banks nmy be cut down ; then the other 

as 

♦ In feveral parts of England, a vitious praftice has 
crept in of cutting off the loweA lateral branches, leaving 
a hufhy top» but the ftem bare. This I prefume muft be 
in knitotioii^ of li tree, for it cannot otherwife be ac- 
ccmnted for ;. and: ypt the general praSice is to avoid 
Iho form of a tree as much as pofllble. 
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«s ibon as the firft becomes a fence ; knd fo on 
alternately. While the whins are young, tbcy 
will not be difturb^d by the cattle, if paffages he 
left to go out and in. Thefe pafllige% may ht 
clofed up, when the hedge is fuffictehtly ftroi^ 
to be a fence. A \vhin-hedge thu& managed, 
will laft many yeats, even in ftrong froft nnkfi 
very fevere. There are many whin-hi^dges in 
the (hire of Kincardine, not fo ikilfuily managed^ 
and yet the poffeffors appear not to be afraid of 
froft. Such fencts ought to be itiade extremdy 
welcome in the fendy grounds of the ibire of 
Moray, where there is fcarce a Hone to be 
found. The: few caxth fences that are there 
raifed, ccmpofed moftly of fand, very foon 
crnmbledown. 

Nothing hitherto has been faid about an enelo- 
fure for fheep. To carry a farm to its pcrfedion, 
every enclofure ought to be made fo as to keep m 
flicep,, though not chiefly intended for them : for 
fheep ought to be mixed with other cattle in 
every pafture- field : they cat what others leave, 
and others eat what they leave. Bnt formers 
generally take a humbler flight, and are fi^isfled 
V^ith one or two enclofures for fheep. In that 
view I premife, that of all animals fheep naturally 
take the wideft range in feeding ; for whicli tea- 
fon, an enclofure for them ought never to be un- 
der fifty or fixty acres. Where they 4iave fo 
much room, any fence will keep them in : where 

confined 
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Q^nfined to iiyje, iSx^ or even ten^actes, the moA 
a^ful fenc^ isfcarce fufficknt. I talk of.Jtlkje 
^mmon run pffeeep j not of the large Lincoln^ 
flaire bpeed> b^tituated to enclofure^/ which ha;ve 
no genius for kaping. : ^ ^ 

; Where ftones are to be had, the cheapeft and 
xiif>(k eSeftuall is the ftone fence above defcribed, 
4f a farm cannot afford an enclofure fo large as 
t|iat now mentioned^ the d^pnefs of the ditch 
pught to hi in a reciprocal ^©portion to the &f^ 
^ the ejnclofure : in a finall ei^lofure,. the fenc^* 
jWghtatleaft to be fix feet high. -If the farmer 
be reduced to a quickfet hedge by want of ftdoM, 
the fc%fement muft be eighteen inches broad, iii 
.«der tp rec^ve a paling between the root 'of 
the hedge and lip of the ditch ; inclining' to. the 
ditch in form of a ftocade^ which will ipake irihe 
more awful* This will fit the enclofure immedi- 
ately for lheep,^.without waiting the fldW ^growth 
^f the hedge. When: the paling fails, the ditch 
,muft h^ lined up; with fiones to the. height of the 
hedge, .to prevent the iheep from n^idng a ro^ 
up the fide of^ the ditch to dome at the thorns ; 
which would f uin all, for no food is fopalatable 
to thi^m as the leaves of thorn* Where ftonwr 
are fc^rccp two feet of ftones may do, raifing the 
lining tQ thfi height to the thorns with fod. . . . 
One thing i& never to be omitted in a lairge en- 
clofure. ,Sheep4reqnire a (belter againft heat, op 
Ms'than againft ^d : The ftpne fense recom- 

. mei^ded. 
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4iiended, 9ff(ytds link Aeker agaitift either. 
Therefore, a Ihelter ought to be made fohie^ 
where in the drieft part of the field. Plant ten 
or. twelve rows of Scotch fir or fp^uce fir in a 
curve, femicircular, or eliptiqal, the concave front- 
ing the fouth, and fufficiently capacious for beds 
to all thefheep. Surround this plantation "^ith 
a ft one fence of the fame form with what enclo- 
fes the field. The weakeft trees ought to be 
weeded out from time to time, which will rive 
the trees that ftand room to extend their lateral 
branches. And the plantation' when grown up 
will protect the fheep both from fun and wind. 
The dung dropt round this fheltered place may 
be gathered and put in a dui^hill, or fpread up-, 
on the field. • ^ 

A fheep yields mbfe profit by pafture than any 
' other animal : and as its dung enriches the foil 
more, I muft r^p^at again, that a provident far- 
mer ought to have more enclofuresth^i one : he 
will have the benefit >of fine crops of corn by re- 
moving fucceflively ijieep from one ?nclofure to 
another. . ; . . 

With refped to the fiie ,of eaclofures, feverai 
confiderations enter. • Sheep naturally take a 
compafs in feeding : if reftrained by a fmall en- 
clofure, it will require a ftrong fence to* keep 
them in : if they have fcope in an enclofure of 
30 or 40 acres, they never tl^ink of going out. 
An enclofure of 20 or 25 acres is fufficient for 

horfes 
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fize have the advantage of free ventilat^M^t^Rw^ 
tial while they are in corn. There are alfo othet 
con fi derations toht ktpf in viivr^in determining 
the fize of an enclofure. One is, that the ditches 
Aoghtito/bq ft) directed Ji£ to: caivir ^ffapcrfiii- 
oils .^piftijr^^ .Awt^rjr.t^*kr dyfer^^i^^foiJp in 
the fame enclofure ought to be avoid^. As 
heat and fhelter only feem to have been formerly 
tR*kig?it bP i^ jeh^^*Et/i^flh*^^«i€l§ft#^;ethtey are 
gfett^raliy Jfeoiaaftll^, Sy-Whieh *feati^ttlitry has 
fiifferfetf grWttlyi lAbbtir Idft, land iotf, VD^^^iand 
graft ItiflPwilEHitt t^' y&r* oPt^tei'^c*^^ antf^iA 
a'tYekHfWlfeift*, t*hap* the^WHttte ltift4fer%&r* 
*6Pviettt2Ibti<5ili - T^ie appfejffit&ii^ 6J?iffiW«fta ftsg^ 
natioft* of air, make fummcr ^aflai¥e-'iflc«iUtfodfr 
o^ ttta* finail ^ridofiiter ^^Itw^feted'^i^^ ttiiich 
Uteltfct in winter ^,<y6(t^that benefit3jf^con6hfed-<6 
li* light foil, fbir^oaHfi 01^ clay is dpCtePb^^aoh^l 
4>y \f ititftf-^pafture. -*- • -^ -* ->• - " ^ ^ 
" '^A^wor* mowbefbk'I ena,'^ii?8tWiUHeo*L 
th^^^afcr-of eridofor^s. Th^ p^-«^en whicSt 
the -gateis hung, -tbo«gh' built of ftbtte and^linie; 
is apt^^to'beffittfeenbj^a hfeavy'gMe, and^ to^^be 
fcnnnf4»-'t)ieces by a^ cafekfs iirt=*^ *uliHlhg th* 
aile-df4iisc^rta^i«ft^t. &jt'iYiftefid of btiil*. 
ittg a tralHri'lfhdMnfewdf tlhfe encldfui^e, 4et-it be 
Wiilt*t)er^cxidSculaf fd4t, (cVin oreightvfee*4«tt^, 
thfckeff^ lit the TtAMlty ana'fe^ng'fd wards tKi 
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ends. Sudi a' wall or poit will be proof againft 
any force. 

CHAP. XIII. 
The FROPEn size of a Farm, and tub 

USEFUL ACCOM MOD AtlONS IT OUGHT TO 
HAVE. ' 

TO confine a tenant to that quantity of land 
whic^ can be managed to the beil purpofe 
with th$ baft^expence is the fared means of ob- 
taining an adequate rent without oppreffion* A 
faroi ought never to contain a lefs quantity of 
land than fufficient for a plough ; and there is no 
medium between that quantity^ and as much as 
will give full employment to two. Lefs than fuf- 
ficiqpt for a plough, is an evident lo^ to the te-» 
nant» and confeque^itly to the landlord : the fer^ 
vants and cattle muft at times be idle for want of 
work ; or, what is worfc, they will work indolent- 
ly, and make no progrefs. I have aiiriking pro>of 
of this obfervation* Ti^ eftate of Grange^ in the 
carfe of JaUdrk^ containing about 360 Scf>tcb 
acres, paid 9f ^ent L. 450. It was poffefled^by 
no' fewer th^ eleven. tenaijts} not one pf the 
jEarms fufficient for a plqi^gh, feveral of them be- 
tween twenty and thirty acres. A na^ was 4nade : 
it was clearly feen, that the eftate could bold but 
fix tenants j and it luckily happened, that there 

were 
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were fix houfes abundantly centrical for thefe te- 
liants, without neceffity of new buildings. The 
faving of twenty horfes and ten fervants, and the 
maintenance of five tenants and their families, 
\vas great ; befide the profit that each tenant was 
entitled to for his fkill and labour. The fix tenants 
that took the whole offered at once an advance of* 
L. 194 Sterling, which wks accepted, though not 
equal to the faving; And accordingly the prefent 
rent of L. 644 will be eafier on the fix tenants^ 
than the former rent of L. 450 was on the ele- 
ven, A farm, on the other hand, that cannot 
be commanded by one plough, and is not fuffi- 
cient for two^ is a ftill greater lofs. The tenant^ 
ftruggling to make fomething of every field, does 
juftice to 130 field ; and the farm turns poorer and 
poorer every year. It is well known, that mofl: 
farms in Scotland are too large fot the ability o^ 
the tenant; The reafonis, thatii^an uncultiva- 
ted cpuntry^ the adding twenty or thirty acres 
more is little regarded. I could give many in- 
. ftances of a tenant beginning to thrive after be- 
ing deprived of pasrt of his farm. But it is unne- 
teflary to give inftanccs, for they are known every 
where. 

When ohe thinksof calculating what quantity 
bf land is fufficient for i fingle plough, many 
circumftances occur, that make it impradicabfe 
to determine the point with precifion. The dif- 
ference betweeh a light and heavy foil, is con- 
X 2 liderable; 
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fiderable ; and no lefs fo, the nearaefs or diftance 
of manure. The mode of cropping is capital : 
where all the different plants are fown in fpring 
and reaped in autumn, more ploughs are requi- 
fite than when crops arc difperfed through the 
year, according to the prefent improved mode of 
culture, I venture only in general to fay, that 
in moft foils fifty acres of corn may be command- 
ed by a fingle plough, provided the crops be di- 
ftributed through the year, to afford time for ma- 
naging all of them with the fame men and cat- 
tle. But where graft is neceffary for* keeping 
the foil in heart, a farm ought to be enlarged in ^ 
proportion to the quantity of grafs required ; for 
there ought always to be as much land in tillage 
as fully to o(^cupy a plough. If a third part in 
grafs be fufficient, the farm ought to confift of 
feventy-five acres ; iip a half be neceffary, the 
farm ought t# be 1 60 acres ; and if the foil be fo 
mean as to require two- thirds in grafs, the extent 
of the farm ought to be 150 acresJ If the reader" 
be curious about further particulars, I refer him 
to the 7th chapter, in which a few examples 
are given of the number of acres that in diffe- 
rent modes of cropping may be commanded 
by one plough. Thefe examples will pave the 
way ta computations irbrrefponding to other ro- 
tations. • 

I proceed to an interefting article, which is to 
'compi^re great and finalj farm^ in point of utility. 
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I call a fmall farm what employs but a lingle 
plough ; and a fmaller there ought not to be. A 
middling farm is what requires two ploughs ; 
and whatever requires a greater number, I call 
a great farm* Thefe different farms I Ihall con- 
fider with refpeft to the l^andlord, with refpeft to 
the tenant, and with refpedt td the public. 

With refpeft to the landlord, there are advan- 
tages and difadvantages that tend to balance each 
other. Small farms draw the greateft number of 
candidates ; and confequently to produce the 
higheft rent^. On the other hand, fmall farms 
occafion a great expence for houfes ; and in a 
country ^where building materials ^re coffly, 
large farms may appear to be the intereft of the. 
landlord. 

With refpedl to tenants, a farm as large as can 
accurately be. managed, is undoubtedly the in- 
tereft of a tenant, provided he ha^e a fund for 
ftocking the farm fufficiently. But this is really 
faying no more, but that it is beneficial to have a 
large fund. The proper queftion is, Whether 
with refpe<a to farmers in general, it. is not a con- 
venience to have the choice of fmall or great 
farms according to their ftock ? In that view, 
fmall farms are undoubtedlyi advantageous to 
thofe who want to ba farmers ; becaufe in Scot- 
land, at leaft, the number is much greater of thofe 
who can ftock a fmall farm^ than of thole who 
cao go further. It may be poffibly pbjcded, that 

X 3 there 
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there is an inconvenience in a fmall farm where 
two horfes only are neceflary for a plough, in re- 
fpe<ft that two horfes make but a flow progrefs in 
carrying com or dung. To this qbjedtion there 
is a ready anfwer : two horfes in two fingle carts 
will make as much expedition in carrying out 
the dung, or carrying in the com of a fmall farm, 
as double that number will make in a middling 
farm, where the dung and corn are double ii\ 
quantity. I fay further, that if two horfes be 
not fufficient, the defedt jnay be readily fiipplied 
by two draught oxen, which add very little to 
the expence of the farm. Thefe at four years of 
age may be purchafed for L. lo. They will 
give at feven L. 15 ; and this profit, with no 
more work than fufficient to give th^ma ftomach, 
will balance their fummer-food of green clover. 
Their winter-food of draw cannot enter into the 
computation, being the very beft way of convert- 
ing draw into dung. Here there is a great con- 
venience. Where a field by drought or other- 
wife, is rendered too ftifF for a pair, the oxen 
jnay be yoked in the plough with the horfes. 
In ground lefs ftiff, the farmer has a choice of 
two oxen and ^ horfe, of two horfes alone, or of 
two oxen. Where plowing happen^ to be re- 
tarded by bad weather, two ploughs may be em- 
ployed, which is a fignal, convenience. Plowing 
alfo apd harrowing may go on at the fame time ; 
^nd tl^c farmer has it always in his power 
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to yoke two doXittc carls. ^Even in carfe-foil 
this plan will' anfwer^ as t4icre-is^ feldoih occa- 
fion to employ the oxen but Wh^ife thfe ground is 
fufficientlydry for them. - 

With refped to ^ public,^ fmallfaym& are un- 
dotihtefdly tkt nioit advantagcious^ The tmmbet 
of fervaiit$, it is t!:iie, muft be in proportion to 
the fize of the fann : but in a Hiiddling farm thete 
is but one tenant ; whereas in two finall farms' of 
no greatter eKtfent^ there are t^o. Atid the dif- 
ference is ftill greater in large farms; This i^ a 
capital cireuiriftaiifct.- The children of tenants are 
taught to read and^rittjand in general are bet- 
tereducated thanchildrisifi 6f day^abourers, which 
qualifies them* bett€t feir- being artiAs and manu- 
faftiirers. They are ^<> Oi^mftiohly more nume- 
rdiis^ being bttter TKHiriflied duririg-mmage, and 
better preferved from difeafes. Small fatms ac- 
cordingly arc not bniy^fevour&ble to population, 
but to theiiioft nfeful population. 1 Wduld not 
therefore indulge ' willingly any farm beyond a 
middle file. And to chedk thbie of a larger fize, 
I am clear for' a^X of ^IL^ 3 or L.- 4 yearly upon 
every farm thit ^requires thi^e'itfoiighs ; and fo^ 
on according to'thetiomber* ' I ebccflspt proprie- . 
tors, who ou^t ' tb' ' he lencolflraged ' to' improve 
thdr eftates : let tfteni employ^' 'Many ploughs 
as they find com^^nktlt, diid not hk fhbjedtdd: to 
any tax, ' If any tiftd^rtftker be' Wllfoig «i> lay out 
a hitgt fdito of money 'ti^ori fitrriiidg, ^he-prdfit 

X 4 of 
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iftjfatoigjieafe will ettftble ]xm Xo f^y^tSpbe^tax. 
Xfeisttji^a^ the (ame tiiae B[>ay be fo. qc^trived, 
^rtp anfwicr aValuaUe pwpo/^/ tbgt of> exciting 
fanners to ufe oxefi i^^e^d of horfes y wh^h 
m^ be 4*fee by ejKecftptisg. o^j^efi-filougbs from 

ithfiffca?t.> Andtbcu«^i)t»k0r«ee«k)ae!d wiittbe 
^rciiwi^jd fron? the t«:ialj«)grthjfer, if ji^ «ij|p)py 
f«qli piqughfl enlyv -* i;; - . 

, , The fize of ^ form being, f^djuftedi WK$ ja or- 
der ^ft pts acc^Qitimodati^ns. l.he fitft sfccomino- 
d^ Jipa I fh?Jl pijentipii is,, ^n acre .pfejit|Bd with 
-trge^ipiopfir for th^fi^rm j iif in paf titular apd 
ajQ}. Tbe worftfoil yi^jlj ftltCf^r the forijaer, ?pd 
napiij fpil the Jatter-' Tbefip jipre at hppd |br pi- 
ling asd pthjer purpoftp 5 #ftd yiltho^t, fv*ch a 
conyepiej>ce^ t^nafJit'$;h^4^^r? ^s 4^^^^?? 
bpwd^p/ : f . ; 

lAuptber *c<;ftnwnQd»^iQft rfoUpws: IJpwever 
well adjuftpd .th^;^2e of ft fftrm^ may be.^ tJie 
(Irength ejftpj^yed upon it ;. yet.rto haye a f?rm 
jarperfeiSHonth^r^ pi^hf alwaO^^ to be focnf^ Jjy- 
work^ abPl^tj^^^ich the.fervwfis and, hoT^^.jj^^ 
be employed H^hen the . prdii^iyi culti^r^ of the 
&fm dpc^/Wt.requifg-^eHioLThejfMfe.^ fjjeat 
4iffereftce;bptwieCTi.g0^do#nd.^bftd w^a^ief, with 
refpe6| ta e*pe^tioH# i.Th? ferfner muft provide 
ggjiuft th6 J*t^P< bjT; IMfciwey pf jnen - wd 
h,orfe|,rWbirf|fii»th^ fopB^ei hfwe npt full ippipjpy- 
luwt. -yt^tfi^uj tp provide ag^iftft waet of 

work. 
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C^^^^riL AjC«cniii»05:A.Tio|js©ri^ Farm. ^ 
.MOjfk/ Aer^ fWgbt to^p jst^j^t^^ii^scfy iUch a$ ija#y • 

The Qarryii^ flkbe %q a fftfH^pt malpl, w 4tJftg 
from a »ei^W)Q«Mrii^ town, are ex^cellei^ jse- 
foiitce^. . . : . 

The (fbief tcconunodatidn of all is,i a fruhfal 
kitcJwfirgar^n* . Forraeriyi o^t-aieal was the 
efi^ly J^d of T pur labouring , people ; and when 
^ five or fix fl)Hlings/><?r bQll, idjiefe could not be 
.t)hef^r food. . jA kJtchdft^rd^ was ^ that 
tame a fort of bitory, afi4 bw^ ^Hipje |>ea&uts 
had no tK^ion (Xf l^m^y* By a gi^^.advauac^ in 
the price of oat$ and oat-meal, a kitchenr^d^P 
has become ai3{article of oeeontfmy ; and yetfcarce 
more attaaded to than forta^ly. Well dreffM 
and cropped^ )t im/iU afford half maintenance to 
a famHy j andyet jthis food'would not coft m^ich 
abpvethQ. third of the price of, oat-meal. Bi;t . 
the jgiiorant $X|e;ilaves to ctiftom ; and no value 
issput pn a.'kitctoein-gaifdeii'at ppefent, becaufe it 
wa^ of) no vdee thirty years ag^. 

Thie extent of thi^ gardea' depend* €^n the ipRn- 
net of cropping the fgfrm. Where red cloyey Js 
one of the crop^ in the rotatipn, 4 Ititchenr^^rden 
0eed not exfceed two or thitfe. aeres* Whe?^ ritd 
clover enters nttt into therAt-rtjtoilt fix^resare 
the fraalleft quality eveiK f^r fl . fingle plou?^ ; 
becaafe it nwft; yidd fooidlKith/otmah and heaft. 
Take the foH^wingjrotrftiQit which at the fwve 
UBW istcapabie of greats? variety \t\ a kitchen- 
garden of greater extent than fix acres. Two 

acres 
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acres are necdTary for fummer-food to the farm* 
cattle, co\¥8, &c. Two acres more will be ufe- 
fuUy employed in cabbage, colewort, turnip, car- 
rbt, potatoes, l6ek% onioQn, turkey-beans, white 
peafe and other kitchen ftuflf, for food to the fa^ 
mily. The reiAttinidg two acres touft be fown 
with barley and red<:lovcr. To give dire^iom 
for the culture of the vegetables intended for the 
family-ufe, would be a treatife on the kitchen- 
garden. I (ball only flightly obferye^ that the ear- 
ly cabbage, termed May cabbagCy may be fet the 
end of Febru^y, or as ibon after as the feafon 
anfwcrs; and will be ready for eating in May 
^and June. Scotch cabbage ^ftght to be fet in 
^arch ; and a feW fet in June will be ready for 
eating next fpritog. The feafon for fowing car- 
rots, onions, and leeks^ is the fajae with that of 
oats. Onions require a rich foil ; and if that be 
wanting, leeks may fiipply their place. Potatoes 
ought never to be negleded : they make a hearty 
food, and the cheapeft of all: upon which ac« 
count, as many ought to be raifed as will ferve 
' the family the year roUnd* Tun>ip is proper for 
cows after calvkig ; and to turnip may be added 
^ what cabbage or colewort are faved from the fa- 
mily ufe. This fucculent food will produce plenty 
oir nfilk for rearing calves, an article little regard- 
ed in Scotland. Careful culture may afford fome 
; refidue for feeding an old ^w or ox during wn- 
ter ; 'which in fpring may be fold to great advan- 
tage^ 
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tage, inftead of being fdd the beginning of win* 
t^r for a trifle. 

A kitchen-garden is always Surrounded with 
trees, from the notion that it requires {helten 
Young plants require fhelter ; but not thofe" that 
are advanced in growth. Plants long fheltered in 
a kitchen-garden, are too tender for the field. 
And for evidence that they profper greatly by a 
free circulation of air, they rife in the field to 
a much greater fize than in a fheltered garden. 
When the trees that furround our kitchen-gar* 
dens are grown up, they fill the ground with 
their roots, and overlhadow the plants with their 
branches. The plants are dwarfilh even with 
all the dung that can be fcraped together ; aqd yet 
the vegetable foil becomes deeper and deeper 
every year. I venture to pronounce, that it 
would be a confiderable improvement in huiban- 
dry, to abandon all our kitchen-gardens, to choofe 
proper fpots for them well ventilated, and to make 
manure of the foil of the old ones. Several thou- 
fand acres of poor land may by that means be 
improved. 1 have found great profit by that ma- 
nure. I need fcarce add, that the kitchen-gar- 
den ought to be as neat the farm-houfes as may 
be, in order to fave the carriage of dung to : it, 
and of green food to the cattle. 

There is one accommodation of a farm I relilh 
greatly, becaufe it has a charitable view. Why 
pot referve work for fuperannuated labourers that 

requires 
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requires little ftrengtb^ cuttiag down weeds for 
example, weeding hedges, filling itp ruts in a 
road with fmall ftones, tending cattle in the houfe 
during winter, gathering dung and fuch like ? 
Hdlf-pay would help them to live; and gentk 
work would keep them in fpirits^ preventing a 
lahguour that fits down heavy on the induftrious, 
when reduced to idlenefs. 

It will not be an unnecefiary additioi^ to exa- 
mine what fort of farm is proper for a wright, a 
fmith, a mafon, or a weaver, A mechanic, it is 
true, makes mote by his art than by hufbandry- 
work ; but if he have no farm to depend on, he 
mull go far to market for provifions, and will be 
ill provided after all. At any rate^ he muft have 
a (mall fiirm for maintaining a horfe and two 
cows: the former for carrying timber, iron, 
coals, &c. ; the latter for milk. 

The quantity of land neceflary for fupplying 
all his wants, cannot be lefs than fix acres where 
the foil is good, and more where it is indifferent. 
To prevent the expence of winter-herding, the 
field ^nuft be enclofed ; but divifions are not ne- 
ceflary. It ought to be cropped as follows : a 
third part in red clover, with a finall proportion 
of ryegrafs to thicken the crop : a third part in 
oats, turnip and potatoes ; the remaining third 
in barley and liftt j the lint to be fown where the 
potatoes grew the former year. 

To 
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To fave the expence and trouble of carrjring 
clover to the cattle in the houfe, and of carrying 
dung to the field, let a moveable trough be pro- 
vided twelve feet long, the fide fpars ei^t^n 
inches high^ Bind the lH>rfe and two cows to 
ftakes at the fide of the trough, and let them have 
plenty of clover. To ddend them from hes^t and 
from flies, cover them with a flied, the rbof of 
which may bie an old fail, or any other coarfe 
cloth, fupported upon wooden pillars. The trough 
and fhed moved from place to place, will f^read 
the dung equally, and fave carrkge of the clover. 
The wife or- maid^fervant, when fhe iflilks the 
cows, fills the trough withclovet ; and the rich- 
nefs of the food will make it proper to milk them 
thrice a*daty. The oat and barley crops need no 
inftrudion. The turnip is an excellent food for 
the cows in fprin^ after calving ; and there ought 
to be as many potatoes as to ferve the family the 
year round. As for the flax, all the ground that 
can pofftbly be fpared ought to be cropped with 
it; becaufe every pcrfon of the i family may be 
profitably employed, upon drelfing it in winter^ 
evenings when no other work is on hand, and 
when othcrWlfe they would be idle. 

The oat arid barley ftraw,*with what cloVerhas 
been Ta-^ed, will' fuffice for winter-food to the 
horfe and t wa bows. Ai^d the dung that H:an' hk 
thus gathered, Will fuffice for the t^rnip and-pd- 

' tato 
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tato crops. As the lint fucceeds the potato crop^ 
it will require no dung. 

The great }ofs of a fmall &vm that cannot 
maintain a plough is, that the land i^ never dref-^ 
fed in feafon. No neighbouring farmer will part 
with his plough, even for hire, till his own work 
be finiflied^ Thislofsmaybe preyented by placing 
two meehanics tbgethet. If good-natured and fo- 
ciable, they will go on pleafantly with their two 
horfes in a plough, and will have always the (ea- 
fon at command for plowing. The great advan- 
tage of fuch a plan, both for frugality and profit, 
will fubdue even bad humour, and make the 
neighbours go on cordially together. 

With refped to a weaver, fome Irifli pamphlets 
declare againft his having any land to cultivate $ 
for the reafon above mentioned^ that there isr 
more profit by weavii^ than by farming. But 
; this reafon is not fatisfadory. Weavirig, a feden- 
tary occupation, requires at times field- labour for 
fake of health v and it is not confiftent with hu- 
manity, that profit only fliould be the objed,- 
without regard to health 6r comfort. It may at 
the fame tiiq^ be doubted, whether upon the 
whole it will not be profitable to preferve a 
weaver a few years longer in health and vigour. 
Tbefc Gonfiderations muft weigt, even where 
there is a market at hand for provifions, which is 
a rare cafe in Scotland. But as a weaver has no 
.oqoafion &>t a horfe, four acres are fuffieient for 

his 
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kis.piirpbfe, to be crppaped: in three divifiona ft^ 
aboverineritioned. 



C H A P. XIV. 

What a Coitift-FARM ought to VieLd in 
Rent* . . ., 

IN leafing a farm, it appears an equitable bar- 
gain, that after a moderate allowance to the 
tenant for his fkill and induftry, and after dedud- ' 
ing the expence pf manageipent, the remainder 
of the produd, or its value in money, ought to go 
to the landlord as rent. In order then to afcertain 
the rent of a farm, the particulars muft be dated 
with which the crop ought to be burdened. This 
will be found not an eafy tafk : but the following 
confiderations wilt pave the way to it. 

The labour beftowed on drefling land for a 
crop, is evidently a burden on the crop. But by 
what rule is that labour to be eftiniated ? If the 
labour of every man and every horfe were allow- 
ed to the tenant at fo much /^r day, it would en- 
courage him to loiter, inftead of being diligent: 
the crop would be exhaufted by the expence, 
and nothing be left to the landlord. The nature ' 
of the agreement between landlord and tenant^ 
fuggefts a more'proper method of ftating the ac- 
count. The tenant furmQies the fervants and 

cattle ; 
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cattie;bnt as tlieykbow for the landlord, the 
expence muft be defrayed by him* The avride' 
for fervants hired by the year or half-year, is 
iimple : their wages muft be ftated as a burden 
on the produd. The article for the labouring 
cattle is more intricate. Were the price of cverjr 
beaft to be dated, bought by the tenant during 
his leafe in place of thofe that fail, it would occa- 
fion much trouble, and open a door to fraud* 
The oqly pradicable way, is to allow the tenant 
a yearly fum, for the ufe pf his cattle, and for 
upholding theip. For the former he cannot be of- 
fered lefs than five per cent. \ becaufe that £um 
he would be ^enjitled to, upon converting bis 
flocking into money. As to the latter, cattle are 
a perifha^Je con^modiiy j and every, farmer rec- 
kom upon die expence of renewing his dock 
every ten years. Tp anfwer this expence, the 
tenant ought to be allowed yearly ten per centi 
of the value of bis flock ; which fum in ten years 
amounts to no more but that value. But this is 
not all : a poor tenant who commonly has no- 
thing to depend on but his flocks mufl be prefer- 
ved from rifk. His flock of labouring cattle 
ought to be infured to him ; and the infurance 
cannot well be yearly under four or dyt percent. 
Upon the whole, for furnifhing labouring cattle, 
and upholding them, be is well entitled to twenty 
per cent, yearly of their value ; and this fiAn is 
another dedadion from the yearly produd* 

In 
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In 'this account muft ^fo be»comprehendcd the 
farm-inftrtmients, ploughs, carts, &c.i for thefe 
muft be renc^d. from tixne to tikne, ftill more 
frequently than the labouring cattle* But cows 
and calyes, and other ^rticulars that are kept fot 
the benefit of the tenant folely, are not to be 
comprehepdfed ; becauie they produce nothing 
to the landlord! 

What the tenant himfelf ought to be allowed 
out of theprodudy for bcftowing his whole time 
upon theferricc of hislandlord, is far from being 
obvious. A. tqnaiit isin a higher clafs than a 
hired ferHrant or day-Iabdurer ; and may well rank 
with a fhop-keeper in. a town, or a raanufadurer 
in a village. I'o judge by that comparifon^ his * 
allowance rought not to be under L..36 or L..40 
yeariy:;iiippo(ing thi co!rn) one grain with an- 
other, to give ten fhillings per boll, which is the 
price to. be underflood in e^ery branch of this in- 
quiry. Nor is this a high allowance, confidering 
that after maintenance of the family,, and educa- 
tion of the children, very little will be faved. But 
here nature ftrikes out againft this allowance. 
Men are ambitious of power, the lower clafies not 
excepted. Every day-labourer ^ho has .feved a 
little money by penury^ immediately commences 
farmer, He purchafes his labouring cj^ttle upon 
credit, and. depends* on hb little ftdck, for what 
elfe he wants. What tickle him, is not inde- 
pendence only, but to have tK^^ command of fer- 
Y vants 
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vants and bbrfes. Mamy a |>oiMr man is Jriyolvdd 
thus in difficulties, who Eved mwe atrcafe while 
he was a day-labourer. One. acquainted with 
this icene, would be amazed to hear, that inmany 
places of Scotland, f there are t;wo,i thrpe, fonie- 
times four, tenants about a iingle plough, in a 
poor farm, that perhaps: does: not pay L.* 5 yearly* 
Were it not the ambition of being tfenants, better 
it would be for them toi labotiT at 8 d^'per day. 
By this ambitious propenfity in my counttymeo, 
much lefs is made by farming, than the tenant is 
entitled to from tlje nature of his profeffion. It 
is believed, that thofe who. are confined to one 
plough do not at a medium clear more than 
L. 20 yearly ; which exceeds, not the wages of an 
ordinary mechanic^ and is not far above :what a 
day-labourer earns. The landlord indeed ap- 
pears to profit by this propenfity ; becaufe the 
lefs that is drawn of tlte produift by the tenant^ 
the more is left to the landlord : but the profit 
is only imaginary ^ for the landlord fuflfers in the 
main by the ri(k he runs of weak tenants. Men 
of prudence, find it their interefl: to keep their 
farms low for the ; encouragement of more vigo- 
rous tenants. 

However this be, the rent of fmall farms de- 
termines the rent of every farni ; for a landlord^ 
who draws of rent L. 80 from two fmall tenants^ 
wiU not eafily be perfuaded ^ /et both farms to 
one tenant for L» 7S- But it fells out luckily 

bercy 
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here, that there is encouragemeivt to great te** 
naat9 without encroaching on the landlord's in- 
tereft. , A leafe of fix finall farms will entitle him 
to the (hare of each of the former poireflbrs,which 
is L. 120, without lowering the landlord's rent 
one farthing. . 

I need fcare mention, that the expence of feed 
is a burden upon the annual produd ; as alfo the 
expence of reaping, threfliing, &c. as far as 
thefe articles arc performed by ftrangers hired 
for that purpofe. And to fave a vague account, 
a lump funa ought to be Hated for thefe particu- 
lars. 

It falls in here to be confidered, whether the 
nature of the foil^ good or bad, make any dif- 
ference upon the tenant's (hare of the produft. 
One thing is evident, that if he be not enabled to 
live by his farm, he muft take himfelf to fome 
other occupation ; and to live with any degree of 
comfort, lefs he cannot have than L. 20 yearly, 
however mean the foil may be. On the other 
hand, he is entitled to no benefit from the ferti- 
lity of the foil ; becaufe it adds neither to the ex- 
pence of culture nor of living. Fertility is a qua- 
lity of land ; and a fubje<a belongs to the pro- 
pinett>r with all its qualities. As fertility depends 
not on the tenant's Ikill nor induftry, he is en- 
titled to no benefit from it. 

For the fame reafon, any faving in the expence 
of culture ought to. benefit the landlord only ; as 

Y 2 where, 
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wherp, by the conftruftion of a plough, two 
draught-horfes are fufficient inftead of three or 
four : or where oxen are ufed inftead of horfes : 
the gain of the tenant is not leffened by fuch fa- 
vings. 

On the other hand, where a tenant, by fupe- 
rior flcill or extreme diligence, raifes on an acre a 
bulhel more than ufual, the profit ought to be 
his own : it is owing to himfelf, not to the fer- 
tility of the foil. 

Laftly, Suppofe a lime- quarry, or a bed of 
Ihell-marl, to be difcovered within a farm, or near 
it, it ought to be confidered as an article for the 
landlord, in giving a new leafe. The profit ought 
to be his, ftating only an allowance to the tenant 
for the expence he lays out upon the manure. It 
is in effedt adding to the fertility of the foil ; 
which, for the reafon above given, ought to be- 
nefit the landlord only; 

Let us illuftrate thefe general views, by ftating 
an account of particulars. Take a farm of fixty 
acres ; which being partly in pafture, may be ma- 
naged by a fingle plough with four horfes. I b^- 
gin with computing the rent of fuch a farm,where 
the produft in corn and grafs is at a medium e- 
qual to the value of five bolls ^^r acre, or 50 s. 
amounting upon the whole farm to L. 150. Add 
the profit of ten winterers fed with ftraw, which 
may be ftated at L. 5. The whole fum drawn 
put of the land is L. 155 ) from which is to be 

deducted 
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deduded the tenant*s ihare, and evety other ar- 
ticle of expence : the balance is the landlord*s 
rent. Let us enter into the feveral articles of de- 
dudtion. ^ 

Firft, The feed, which (hall be ftated at L. 20 
only, as a part is in pafture. . 

Second, The fifth part, or 20 per cent* of the 
Talue of the labouring Aock, which flock by 
computation is L.74, 10 s. '^ Inde^ L. 14, 18 s. 

Third, The farmer's (hare L. 20. 

Fourth, As the farmer himfelf may ftand for 
one fervant, I ftate only the wages and mainte- 
nance of another L. 12. 

Fifth, The maintenance of the four horfes L. 24. 

Laftly, The money paid for reaping, threlhing, 
&c. lumped at L. 8. 

Thefe deduftions amount to L. 98, i8s. But 
if the land can be managed with two horfes, the 
dedudions will, amount to L, 82, 2s. only, be- 
fide faving a driver. 

Y3 



♦ Four horfes ^ - L. 4^ 





Horfe-fumimre - - a 





Two ploughs - - , a 





Carts and wains - - 14 





Harrows and bra)ce - - -a 





Roller . .. ,r. - ,10 





Fanner - - - r 20 





Forks, fpades, fcythes, rakes, wheelbarrows, 




hooks, &c. - - I io 





Twelve hardeii (acks - ' • 2 '0 






L.74 IQ Q 
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N. B. Repar s^on of houfes, and other foiaU 
articles, are too minute to enter intp a general 
.view. But if any article be thought too high, 
they n^ay ferve to balance what is fubtrafted 
from that article. 

The account then ft^ds thus. On the one 
hand the produft - Xi- 155 o o 

Subtract on the other h^d ^ 98 i8 o 



I^. 56 2 o 
This balance of I^. 56, 2 9. is the landlprd^s rent. 

Suppofing the produd tp be b^t four boU^ j^r 
sere, or 40 s. ; indf tb? prodvift !<. J25 o o 
3ubtra4| as before - t 98 i§ o 



Rfnt JL;^(5 2 o 

Spppofin^ thg prodndl to be si bolls per acre, 
or-35s. ; inde - - L. Jio Q p 

^ubtra<a . . r - 98 18 Q 



Rent L* II 2 q 

Here an unexpected. difcovery is made of great 
importance in farming ; which is, that a farm 
yielding no more but an average of 3^ bolls 
per acre, had better be wholly fet for pa(lure. 
for fuppofing it in that fhape to yield pq more^ 
fe^t 5 s, per ftcre, which is L. 15 for the whole, 
- tb? 
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the cleai- profit is greater than when the farm is 
in 06rn J ^nd the landlord draws more rent : he 
draws the whole L. 15, as land let in pafture is 
not burdened with any expence. This difcovery 
may be of* ufe to many a poor tenant, who la- 
bours- and toils at the plough from year to year, 
to his own lofs. If his farm produce not mote 
than 3f holh per acre, better abandon the plough, 
turn his farm into pafture, arid fit idle. 

But if a teiiant can reduce his labouring cattle 
to two horfes or t:^o oxen, the faving will be fo 
confiderable as to make it his own intereft as well 
as that of the landlord ta continue his corn- 
crops. The faving amounts to L. 16, 16 s. year- 
ly, not to itiention the driver ; which tiirows the 
balancfe againft paflrure no lefs than L. 12, i8s. 
fuppofing the farm in pafture to yield but 5 s. per 
acre. This faving benefits the tenant during his 
leafe, and -benefits the landlord in giving a new 
leafe. But fappofing the produ6t to be but 3 ' 
bolls per acre, the balance turns clearly for pa- 
fture, after every faving that can be made when 
fuch a farm is in corn. 

At the fame time, however fertile the foil may 
be, the man who takes in leafe a made farm, can- 
not expeft more but to live comfortably. If his 
heart be fet on wealth, it is not to be found but 
in land recently broken up from the ftate of na- 
ture, where there is /cope for gresrt and laftin^ 
improvements. 

T4 This 
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This fpeculation ought to be a ruling motive 
with every gentleman of a land-eftate, X(^ encou- 
rage improvements with all his might. . The ex- 
pence of culture is not lefs in a mean foil than in 
the moft fertile ; and we now fee, that the ex- 
pence of the former cuts fo deep into the corn- 
produdty as to leave little or nothing to the land- 
lord. . In our com-couuties, it is not diflicult 
nor extremely expenfive, to make the land carry 
two or three buftiels per acre more than the or- 
dinary produd ; the value of which goes entire- 
ly to the landlord as rent. 

Upon a review, the only doubtful article is the 
5 per cent, ftatcd for infuring the tenant's la- 
bouring cattle. It appears to me, that a yearly 
fijm preqifely equivalent to the chance of lofing 
cattle, is not fufficient i for if the chance go a- 
gainft the poor tenant, he is undone. Something 
for infurance he ought to have ; mor^ or lefs is 
arbitrary. But; fi^ppofing it to be 3 per cent, or 
% only, it will be eafy to frame the computation 
upoj> that fuppofit|on. 



PART 
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PART 11. 
Theory of Agr i c ult utve. 



THE operations of men can be eafily traced : 
they ate confined to the furface of bodies. 
The operations of nature, going far out of 
light, reach even elementary particles. In ex- 
plaining, therefore, natural efFeds, we ought 
to reft fatisfied with the immediate caufes, lea- 
ving the more remote to fuperior beings. In 
order to unfold the theory of agriculture, the 
nature of plants ought to be ftudied, their 
nourilhment, their propagation : we ought to 
be acquainted with all the different foils, and 
in what manner they are affedled by weather 
and climate. And yet, after all our refearches, 
how imperfeA remains our knowledge of thefe 
particulars! Fortunately, agrici^lturc depends 
not much on theory. If it did, baneful it 
would be to the human race : fkilful pra&ition- 
ers would be rare ; and agriculture, upon which 
we depend for food, would, by frequent dif- 
appointments, be profecuted with little ardour. 
Notwithftand^ng therefore that the theory of a- 
griculture is ftill in its infant ftate, the pradiicehas 
made coniiderable advances, efpecially in Bri- 
tain; 
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tain ; and there are rules founded on experience, 
that feldom miflead when applied by a fagacious 
farmer. In theory, the deepeft penetration pre- 
ferves not writers from wide differences. In 
pradice, the ignp^nt oqly differ : . fagacious far- 
mers generally agree ; giving allowance only for 
varieties* in foil and climate. 

But admitting experience to be our duly fure 
guide, theory, however, ought not to be rejected, 
even by a practical iarmer. Man is made for 
knowledge; and he has a natur^ cutiofitj^ to 
kam the reafon of every thing. Why not in- 
dulge an appetite, that will amufe, and may bring 
forth inftruiftion ? In dipping into theory, a com- 
plete fyftem is far from my thoughts, and far 
above my reach, i I yeature only to feled a few 
particulars, that have an immediate influence on 
pradtice. Thefe will be underftood by every 
gentleman who joins reading to experiemre *,.and 
in doubtful <:afes may help to direS his opera- 
tions. I give warning beforehand, that I pre- 
tend to no demonftration. However pofitively I 
may happen to cxprefs myfelf in the glow of 
compolition, my beft arguments are but! conjec- 
tural. Tbofe that are here diiplayed appear to 
me highly probable ; and if they appear fo to 
the reader, I can havc.no further wifli. 

The, £ubje6ts bandkdln this part of my work, 
are divided into three chapters. In theifirft are 
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coftteinedfome prelimioaiy obfej^tioro that have 
an immediatd iaflvi^ficc on psi&ip^. In the kr 
cond ace haadled the food of plants, and ferti<- 
lityofibil. And the third i$ upon the mean$ 
of fertilizing {oiL 

CHAPTER h 

Preliminary Observations, 

TT'Q be an expert fermer, it b net neceffary that 
X a gentleman be a profound cheofiift. There 
are however certain chemical principles relative 
toJagriculture, that no farmer of edncation ought 
to be ignorant of Such as appear the mod ne- 
ceffary ihall be here ftated,.begijnning with elec- 
tive attraftion ^nd. repqlfion^ which make a capi- 
tal article in the fcience of agriculture as well as 
of chemiflry, .1. 

I. ELECTIVE ATTRAbXlON AND KEPULSION. 

By an inherent quality of matter, every par- 
ticle of it has a tendency to nnite with every 
other particle ; and this tendency is termed;? ra- 
vity. tfieiide gravity, inherent in all matter, 
there is in fome bodies a peculiar tendency to 
unite together ; acids and alkalies for example, 

air 
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ait and watery clay and water. .The particular 
bddifes thus difpofedto unite, may be termed cor^ 
re/pending bodies ; and as fucb difpofition or ten- 
dency has a refemblance to choide in voluntary 
agents, it is termed eleSlive attrd£lion. 

The power of gravity extends as far as matter 
exifts. Eleftiye attradion, on the contrary, is 
confined within a very narrow fpace; it operates 
not but between bodies in contad, or approach- 
ing nearly to it' '• ^' . . 

Even in the largeft bodies, fuch as the fun and 
planets, every partible of mMter operates by its 
j>ower of gravity. But eleftive attradion has xxo 
fenfible effeft between large bodies, no particle 
operating but thofe in contad, omear it. It has 
no fenfible effed therefore but between bodies 
that mix together. The attradionof gravity be- 
tween two bodies is in the dired proportion to 
t4ie* quantity of their matter: eledive attradibn 
is in the inverfe proportion ; which in plain Ian* 
guage is faying, that the lefs bodies are, the great- 
er is their eledive attradjon. Between large bo- 
dies accordingly, eledive attradion, in oppofi- 
^on to gravity, isas nothifag.: between very fmall 
bodies in contad, or near it, it is far fuperior to 
gravity. . * . 

The power of gravity in each particle of matter 
correfponds to the quantity of matter in the uni- 
vcrfe : double that quantity, and you double the 

power 
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-power of gravity in eveiy parlfck : ariililiilate the 
half; ahd the fower- 6f graVit^i' id ' iJfeduced to the 
half; Ele6tive attraiftion, on the^contrary, is in- 
satiable. It can bold but a -certain quantity of 
correfponding matter : -brif^g- fpbre within its 
fpheretof attradion, it has nb^^ftift; ThuSy wai 
ter will hold iatt till it be fatur^t^d ; or, in other 
words, till every 'particle of the wa«er be in con- 
tafl: with a particle of fait. Add 'more fait: it is 
ndt attrafted, but^fidkitd the bottom of the vefleli 
The fame is obfervable in clay faturated with wa- 
ter : what Water i& added falls to the bottom. 

Eledive attraftion between fome coirrefpond- 
ing bodies, is more vigorous than between others. 
Acids and alkalies at'tra<9: each other violently, and 
mix intimately. Such is the cafe alfo of fait and 
water : f.ilt is fo thoroughly diflblved in water a$ 
to vanifti out of fight, leaving the water tranfpa- 
rent as before * . There is an ele<aive attraftidn 
between air and water: neitb^.of them in its 
' - natural 

♦ We have Sir Ilaac Newton's authority, that the opa- 
city of a body is owing to the refledion or refradion of 
the rays ot light at its furjEace ; and that the particles 
of a body muft be of a certain fize to refled or refr^id the 
rajs of light. A body compofed of fmaller particles, 19 
tranfparent. Water, compofed of very fmall particles, is 
cranfparent : throw fait into it, it maintains hs tranfpa- 
rcncy, having the power to diffolye fait into very fmall 
pdXXs \ and the fame happehs with refped to any other 
fubftance that is diffolvable by water into Very fmall parts. 
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Mtural ftate is ev^ fouod pure without the^j:^ 
thcr ; and yet tbeir mixture idiom ii&uxb$ t^^\v 
tranfparency* In the inftapces abave given, dJ^qt 
tive attradion prevails oyer gravity^ which: h^ 
not power to feparate the. heavier body fijOm the 
lighter. Wafer and clay attrad each othep^ btit 
with lefs vigour : powdered cl^ is f dfp^ded in 
wat;er ; but the eledlive attradion h.nat So ftrong 
as to diflblve^.the clay inta its finalleft parts : it 
continues vifible in the mi^itirtre, and makes the 
water turbid. Their mutual atttradion yields by 
degrees to the repeated idipulfes* of gravity : the 
clay fubfides^ leaving the water tranfparent a$ ori- 
ginally. But each particle of clay^ draws along 
with it the particles of water with which it is in 
contaft. And accordingly when the water is 
poured off, the clay remains raoift and fpft. 

Both air and clay attrad water j and when 
they aft in oppofition, it is of importance to know 
which of them prevails. Where clay is ft) wet as 
that many particles of the water are not reached 
by the attraftion of the clay, fuch loofe particles 
are attradled by the air without oppofition. Even, 
particles of water, barely within the fphere of at- 
traftion of the clay, are drawn up by the fuperioT 
attradlion of dry air. But the air muft be both 
hot and dry, to carry off water that is in aftual 
contad with the clay. This I conjedure ney.er 
h^^ens in pure clay, unlefs the heat be intenfe. 
' ' - ' All 
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• All fojrts of earth do not ttteafik water eerily i 
the attradioxtof day is theftroageft, of fimd the 
weakeft. Between thejfe extremes, foils vary ia 
every degree \frith rcfpeci to their power of atr 
trading and; hbidiiig waters Even clays differ. 
Some days. attradb water vigoffoofly, others lefc. 
This is manifefted from the time that is takei in 
drying; as the day that attrafts the moft vigo- 
roufly will be tJhe lateft in parting with, its water* 
I witnefled an experiment of r different clays put 
in (hallow veflels, and foaked with water, , They, 
differed in the times of drying.at leaft afortnight,. 
I take.it fot granted, that the clay which retains 
its water the longeft, will turn the hardefl after 
it is dry ; for both effeds depend on the force 
of the eledi ve attra/ftion. 

It is laid dawn above, that elexSive attradionis 
the greateft' between the fmaUeft bodies. Hence 
an important leffon in agriculture, which may be 
juftly efteemed the corner-iloneof the fabric,^that 
the more pulverifed earth is^ the more water it 
will hold. A lump of dry clay immerfed in wa- 
ter, carries pone away but what b attraded by 
the furface particles. Pulverife this lump, and 
giv^ free admiffion to the water ; let it be divided 
into a million of parts or into ten millions : each 
particle however minute will hold a certain pro- 
portion of water ; and this procels ma} b car- 
ried, on as far as clay and water can be divided 

' hy 
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hy the temd of msui'^.t It isiamtamg what a? 
quantity of water may be contained in day wclL 
pulverifedi without even appearing moift* Shell*' 
lime requires at leaft its own weight of water, to^ 
flake it perfedly ; in which date, it i$ a dry pt)w*: 
der without any appearance of moifturel Clay^, 
well pulveiifed is fimilar :. every p^ttcleof it at- 
trads a particle of water ; andafteriperfed iktti*. 
ration, it ftill appears dry. This I conjedlure to 
be the ppopereft condition, of ground fon throw- 
ing feed into it. -Now as earth ferves to. retaiaK 
moifiurCy andto furnilh it gradually to itaplants^ 
the chief (Aje^: of.hulbandry is, by plowing and- 
harrowing, to pulverife clay, and' every other foil 
that requires it. . i : ' 

There is alfo obfervable an elective -attradidh 
between ^rth and air. Much.air is found in 
earth, .becaufe gravity, concurs with the eleSive 
attraction to bring down air. But very little 
earth is fpund in air ; becaufe in that cafe gra* 
vity counteracts the eleftive attra<Jlion« 

A plant attrafts air and water, and is attrafted 
by them. The latter attraj^ion is without effed^, 
becaufe plants are fixed to a place. The former 
is clearly difplayed by Dr Hales in his Statical Ef- 
fays, containing the beft conduced experiments 
, that 

* Mr Evelyn dug a deep hole in the ground, reduced 
the earth to powde^, and put it back into the hole. After 
a time, the powdered earth was found moid to the bottom, 
the ground round it remainbg hard and dry. 
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thiat ^r^ laio^ti, ntxt to tiiofe of Sit likacNtewton 
ij^eti light and colours. Thete is not the flight- 
^ Evidence, that plants atttaft ally dry ftiattet, 
however pulvt^rifed. Set the moft healthy viege- 
table in dried earth, ot itt duft gatheffed froril thfe 
highway: it dies, and thie earth- reitiains as 
\Veighty ^ befiwre. h is tleat thfen, tiiat a plant 
can receive no tiolififtiiifertt but ^h*at is cbnveyed 
t<^ it by ait ot Watet'; atid confequently that iTb- 
ihittg tiah ferve ai its tionriihrnetitbut t^hat is fo--* 
lable in thefe elements. Earth is noi: rdubl^ 
i^Ven in Water : It is eafily feparated from watef 
by thfe fo^ee of gravity \ and its pa'rticlfeS are 
probAbly tt>p grt!)6 to eAter with vf^itt ititxi the 
mouths bf ia plant. 

Black bodies lattrfttSl and abforb rays of the fun. 
A blutk Wall feeing the fun, is hotter dven to the 
touch than a wall of any other colour ; and hence 
thi^ pii^ftite of blacking fruit-Walls. Soil made 
bl&!^k by high cultute, attrafts and abforbs rays 
df the fun in plenty ; arifl turns remarkably hot- 
ter than foil of any other colour. 

'That there is a mutual attradion between par- 
ticles of water, appears from the globules it forms 
itftlf into in felling ^ from the globules it forms 
Itfelf into when dropt gently upon a dry board ; 
and from its riling above the brim when gently 
poured into a gkfs. But I am uncertain whe- 
ther there be any eledlire attraction between par- 
titles of clay : put dry powdered clay into a vef- 

Z I'd, 
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felf aad prefs it together at pleafure ; it comes 
out with little or no cohefioiu Water is the ce- 
ment that hardens particles of clay into a foUd 
lump V &nd it is in the propereft ftate for har- 
dening^ where every particle of the one is in con- 
tad with a particle of the other. Where there 
is more water than to adnut of fuch mutual con^ 
tad, what fiiperahounds is carried off by the air 
in its ordinary ftate of dryneft. But to carry oSt 
jany particle of water in contaft with a particle 
pf clay, ftrong cky efpecially, a very dry air isre- 
quifite, and perhaps alfo a very hot air. ThP 
reafon is, that water is atlraded more ftrongly 
by clay, than by air in its ordinary ftate» A 
green turf from a moift foil, falk to pieces in 
handlii^ Let it lie a few days to dry, it becpmes 
tough and firm* The like happens in a mixture 
of quicklime, fand, and water. The water con- 
tinues for a time fluid ^ and the ma& is foft aad 
dildile. Upon evaporation of the fuperfluous^ 
moifture, the elediveattradion operates ; and the 
mafs turns hard like a ft one. A mixture of clay 
and land moiftened with water, continues long 
foft ; but in time turns exceedingly hard : the 
pier of Eyemouth, in Berwicldhire, is built of a 
plumcake ftone, compofed of peebles,^ clay, and 
fand, cemented with water j yet no ftone is hard* 
er, nor lefs affeded with the fea-air* Plafterof 
Paris is compofed of gypfum an4 water ; which 
pre mixed, together to a certain confiftence ; and 

the 
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the mafs, ftill fluid, h poured into a mould : in 
a few minutes it acquires a ftony hardnefs. A 
compofition of tbat kind is ufed for bridges in the 
ifland Minorca : tio fooner is one ftone of the arch 
joined to another, than it bears a man to add a 
third. The cement here operates almoft in Ran- 
tatneoufly : water operates flower in hardening 
clay ; and ftill flower in hardening a mixture of 
lime and fand. 

Thefe differences depend probably oil the more 
or lefs vigour of the eledlive attradioh. As the 
fuperfluous moifture evaporates, the cotrefpond- 
ing bodies approach nearer and nearer to each 
other, and at laft unite in one mafs. The eva- 
poration is flow in proportion to the vigour of 
the ele<3:iye attradion ; and the flower the eva- 
poration is, the mafs becomes the harder. Some^ 
forts of clay attraft water more vigbroufly than 
others ; and when the fuperfluous moifture is ex-^ 
haled, which is done very Howly, the mafs turns 
hard in proportion. Carfe-clay affords a. good 
inftance. It is compofed of the fineft parts of 
natural clay, wafl^ied off by running water : it is 
depofited in flat ground where the water ftag- 
nates ; and by gradual accumulation, the ground 
rifes above the ftream. Carfe-lands are general- 
ly near the fea, and the feflux of the tide contri- 
butes Xf) the effeft. By the minutenefs of its 
parts, carfe-clay mixes fo intimately with water 
as to give the cleftive attraftion its utmoft effi- 

X a cacy. 
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cacy. Thus carfe-cky:, which is extremely wet 
in winter, becomes fo hard in a droughty fpring 
as to yield but a very fcanty crop, unlefe^the 
fummer be moifi. In a dry fummer, fiflures are 
every wfaere»feen in it, fome of them ifo wide "as 
to admit a man's hand. Common clay, compo- 
fed of grofler parts, never hardens fo much. 
Hence it is, that of all crc^ beans thrive the 
bed in carfe-clay : the tap-root pufiies vigoroufly 
into the hard foil ; add finds more water locked 
tip there than in common clay ^. 

This tendency to hardnefs in clay-foil, is a great 
obftrudion to fertility ; and to countera<a that 
bad quality, 1 know no means more efiedual than 
frequent plowing and harrowing. In that view 
partly, the harrows above defcribed were invent- 
ed : they divide the foil into minute parts: every 
part holds a particle bf water ready for the nou- 
riftiment of plants ; and the foil at the fame tiftie 

is 

* The clay in the Carfe of GoWry, of Falkirk, and of 
Stirling, is much of the fame nature. When dry, it is 
white, let weighty than common day, pure witho'fit fand, 
and divides into very minute parts. The lafi mentioned 
quality, wkidi gives ele^ive attraOion its greatefl efficacy, 
makes it cake at the fur£ace when ftirred before winter, 
}t makes it alfo in drought unite into very hard clods, 
harder than thofe of common clay, compofed of grofler 
parts. As all clays hold water in proportion to ttm mi- 
nutenefe of their parts, froft afts more vigoroufly upon 
carfe-clay than upon the ordinary fort j becaufe froft afts 
u£on bodiesin proportion tb the cjuantity of water in them. 
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is kept open, inviting the roots to extend them- 
fel'ves in all diredicms. 

The time that \fater takes to harden clay, will 
explain feveral articles, I mention firft an-artiqle 
of importance, which is the different effeds <^f 
plowing clay wet or dry. The running a plough 
through clay foaked in water, produces no change. 

^ Upon evaporation -of * thfi loofer parts, of .the nya- 
ter, the vacuities left render the foft mafs cpm- 
preffible. To comprefs it in that ft^te would 
have the eflfeft to keep in the remainder of the 
loofe water from evaporating, at the fame time give 
the eleftive attradion its ftrongeft effed, and ac- 
<:rcierate the hardening contrary to the very inten- 
tion of plowing* Let not the plough be applied 
till the air has performed its part by drawing off 
every particle of water that is not in contad with 
the clay. Nick that minute for applying the 
plough : the clay ftill foft is eafily divided : a 
new furface is laid open to the air; and at the 
fame time is preserved free and open. 

The next article I ihall mention, is the making 
brick. Where air and water are brought into 
contad by eledive attradion, the procefs is com- 

. pleted : for they never harden into a folid body. 
But after clay a^d water are brought into con- 
tadt, the procefs goes on till they be firmly united. 
In the commencement of that procefs, the air 
may.be rendered fo hot and dry, as to overcome 
the eleftive attradlion, and fuck up the whole 
Z 5 moifture, 
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moifture, leaving the clay dry with little or no 
cohefioD. Wet clay put ijoto a hc^ fire does not 
harden, but &lls into a burnt powder. The fu- 
perfluous moifture muft be evaporated, and th^ 
cohefion be confiderably advanced, be&re it csCki 
be hardened into a brick by fire. In that con- 
dition, the eledive attradion prevails over the 
liotteft air. Form dough into a thin cdk^ and 
lay it upon a plate of iron over a fire : the moi- 
fture fttddenly evaporates : and no more is left 
but what is barely fofficient to keep the parts 
flightly together. Give the derive attraction tififie 
to operate : the cake turns hard like a brkk *. 

Nature operates by eleCkive repulfion as well a3 
Iby elcflive attradion ; but as agriculture ftenas 
to depend little upon the former, I ih^ll fay but a 
word upon it. There is an eledive repulfion in 
*he particles of air, which gives them a tendency 
|Q recede from each oth^r ^ §nd this operation is 

greatly 

♦ With irefpeft to brickmakihgy ^l^ere the mould i% 
pine inches long, three broad and three thick, a brick new 
poulded weighs commonly eight pounds : rpady for the 
oven four pounds : half burnt, three pounds 12 ounces : 
when thoroughly burnt to be fit for ufe, three pounds 
eight ounces. This kflpn is of importance. If proper 
play be chc^ei^, a man cannot be deceivis4 abqut the quali« 
ly of his brick$. A bargain to pay for no bricks that weigh 
above three pounds eight ounces will enfure him. A 
fmaller fnm may be agreed on for what weight a little 
piore ; which may be fofficient for any building that i| 
{igt f zpofe^ to the external air. 
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greatly invigorated by heat. Heat, therefore, pul- 
verifes the foil by rarefying the air contained in 
it, which move^ the particles of earth out of their 
placie* Ftott has a fimilar effed, by rarefying the 
water <:(mtfilined in a foil. - Black, as obferved a- 
bove; mttradsand abforbsTays of die fun; and 
therrfore black is the beft colour of foil. The 
more i^rts clay or loam is divided into, the black- 
er it is. Whatever be the colour of the foil where 
-potatoes are fet, it is rendered black by that crop. 
A potato-crop 19 a powerful puiverifer : the bul- 
bous roots fwelling without intermiffion, keep the 
furroonding earth in eonft^it motion, and divide 
more effcdually than a plough or a harrow. White 
repels th^rays of the fun ; and upon tlmt account 
is a bad colour for foil. Pulverifing by dunging, 
plowing and harrowing, is a fure means to con- 
vert white foiMnto black ; which is an addition 
tial motive for being diligent in thefe operations. 



3i. PLANTS HAVE A FACULTY TO ACCOMMO^ 
DATE THEMSELVES TO THEIR SITUATION. 

All trees are provided by nature with a tap^ 
root, fit for piercing Uie hardeft foil ; and a tree 
growing in clay exerts great energy pn that root. 
It leflens in vigour and fize where a tree grow^ in 
loam } and lateral roots prevail mor^, which ate 

X 4 fpread 
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fprcad ^1 around for pj/^cwh^g food^ ., I|i v^y 
JigJit foil^ the tap-rroot is very foali j awi a tr^e 
growing in watei[ has jnapy roctfSj^ Iwti no^ the 
le?ft appearance of* tap-tTPftt* i^HtFP is ww- 
derful in ^I| her works.,, A plant \^tp, ^^ ^ if 
endued with the fagaci^y qf a thinkins .heing : 
m this inftance, and in n?^y that wiJtb^^vwfoW- 
i;d afterw^^ v^^t^))}^ Ufe feems tp ^. ?iat % 
rem9t^ from animal Ufetj, ^ , < / 

The conftitution of ^.pUnt; djepe;o4» greatly ^on 
tUp fofl it is bred in. CullQml>e^Qflfi^saiJp^ond 
n^tnre : .^nd it appears no. left difficv^t, ^o tpai^f- 
plant a tree from the foil where it i?'^^ ^^JP^f to 
^n Q^pofite foil, than to tranfplant a tre^ from a 
hot to a cold climate. How^vei Qtted l?y pa^ufp 
^ tree ^)ay he for growing in ^ loofe fo^l ; yft if 
planted young in a ftifF {f>i]^ it agqi^ires a copfti* 
tution accownodated to that foil^ and it$ patiM^ 
is fo far altered, as in a n^eafur^^o difq^^lify it 
for being tranfplanted into a loofe foil. Take a 
vegetable that has been reared in water, and plant 
it ii^ a foil even the pioft proper for it by natiue : .. 
it will infallibly die. In general, plants j'^ared in 
water will not grow in earth ; and plants reared 
in .e^rth wiJl not grow in w^to^', Mf«<?Q it is, 
that wher? wftt^r ftag|ia|t? ten Qy tw^iv^ inches 
under the furfaoe, the plants r.^^red in th«t 
.gropnd turn ficyy whw thpir rqots react th^ 
.water, Ya tbefe planl^ would havf flourished in 

pui;e 
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But isajr not a ^Imt ^oqmttp a ^nftirutioq, fitr 
ting it for growing partly ii^ egrih, partly \^w^^ 
tev? Tree&.g|QW vig§tfQigy ^ jbfi ftjink Qf ft re- 
Ter, wher^ foine of the; raot|[ mijft fee in wat^f. 
4t tl^e.f^^'of Mr Bfltnetof I^^mnay, tea miles 
from Al?er4^ ^Mt^.fe^a-g^rden, ^ flower- g^r- 
4w,^wil4^rB^ ^tro^s mdigenQus an^ ^^Qth, 
are ftU in ^pe^trfi^oft, wh^re water ft^n^tf^ih^m 
one ft)ot tp tV0 under the furface, 
i The ft^me fucyky i$ toerted to rejaaedy au in- 
conv^eat.0tuation. A $re0 that gieows without 
ibelt^, rf^fe wind by the length of Us roots ; 
the iPOts ^f the fame tree, are commoaly much 
.Siort^r iri a Ihdtered place. In the L^eeward 
Iflaij^S ^ eaft mxni is alffloft .conftant ; and the 
trees thierc, oisLte^d th^ir roots much i farther to 
that flR^tter, thafl to any othpri A tr^ overjtQp- 
pe4 hy neighbQur)ng tyees, direds its coiirfe to g 
fp^ce ths^t is free j aj^d then mounts up pei^^pep- 
dieularly aQcor4ing to its mty\rp* Set a pl^nt in 
a room th^t has no light hnjt ffpm a lingle hole in 
the wall -.Jnftead of rifing perpendicularly, it di- 
reds its courfe toward the light, paffes through the 
hole into open air, and then mount? upward. 
The power of remedying a had fituation, is re- 
markable in feed of every kind. A feed contains 
the plant in miniature, with a plumula that 
tends upward^ and a radicle that tends down- 
ward. 
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ward* Put a feed into the groimd with its pin- 
mula above and its radicle below, as tl^ plant 
grows, the former afcends and the latter defcends, 
both perpendicularly. Invert the pofition of the 
feed, the plumula ihoots not downward, nor the 
radicle upward ; they twift round the feed, till 
the former gain the open air, and the latter pierce 
into the ground. Providence is wonderful in e- 
very operation : were not provifion made for tlm 
fpringing of feed in every pofition, agriculture 
never could have made any progrefo*. 

A change of conftitution, in plants, occaficmed 
by their fituation, is dommonly tranfmitled t# 
their ofl&pring« Plants propagated from feed pro« 
duced in a warm fandy foil, grow faft in whatever 
foil the feed i^ fown, and have early floweti. 
Plants from feed produced in a cold iliff foil^ are 
late of growing, even in a warm foil. Plants from 
feed produced in a very rich foil, grow vigdroully 
in a poor foil. Plants from feed of a poor foil, 
grow weakly even in the richeft foil, and produce 
imall feeds. In the rainy harveft 1744^ oats that 
grew in a warm light foil, fprouted in the ihb<:k 
ten days more early than oats that . grew in a 
cold foil ; though both were produced, from the 
fame feed, and both were cut down the fame day. 
Hence the advantage of changing feed from a 
warm to a cold foil. It may be true, that feed 

from 

* See more about the powers and faculties of plants, 
Appendi;^, No. 4. 
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fhxm a warm fml, will not grow fo quickly in a 
cold foil as in a warm foil ; but it will always grow 
more quickly than feed from a cold foil. To rear 
trees in a middling foil^ it is certainly right to 
take the yoxmg plants from a richer foil. But is 
it: right to tranfplant them from a rich foil to one 
that IS poor? They have, it is true, a tendency to 
grow Tigoroufly. But will they not be dwarfifh 
in die poor foil, which cannot afford them fuf- 
iiciency of nouriihment to fUpport their vigour ? 
That a plant may change its conftitution by 
being tranfplanted into a cliihate a little warmer 
nor colder is certain ; and the change of conftitu- 
tion k ftill more eafy when the plant is raifed from 
Jfeed* Thus plants of one climate may, by gra- 
dual change of place in fucceffive generations, 
^rofper in a very different climate. When Galen 
the phylician lived, the peach was too delicate for 
the air of Italy. It has been creeping northward 
flowly ; and, even in Britain at prefent, it is of 
a good flavour, if artfully cultivated. The cherry 
tree was brought by LucuUus from the Leffer 
Afia to Rome, as a great rarity ; and now it bears 
good fruit even in Scotland. The bleflings of 
Providence are diftributed with an equal hand. 
Induftry will remedy the natural defeds of our 
foil and fituation : are we lefs happy than thofe 
who owe all to foil and fituation ? If wheat, if 
fruits, if cabbage, if coUyflower, were confined 
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to their native cUm3,te9, what would Britain he ? 
Iceland woald be not ipdch inferior *. 

But though a change of conftitntibn is produ*, 
ced as far as neceflary&r accommodating a pltmt 
to a different climate, yet it is obfervable, thai in 
other refpedts the original conftitution remains 
entire. I giv^ for one inftance the flowering of 
plants. A plant tranflated into a different cli- 
mate preferves its original feafdn of flowering, 
qnlcfe prevented by fome powerful caufe. The 
climate of the fliores of Spain and Portugal, fuits 
the flowering of the laurujiinus in December and 
January ; nor is the cold of Scotland in thefe 
months fufficient to deter him from hife feafon. 
I mean the milder parts ; for in thofe that are 
higher and more rigorous, the cold puts him paft 
his feafon, and prevents his fpreading ^ny flower 
till April. Dr Walker fays, th^t wefe he to fee 
a laurujiinus flowering with us in winter, and 
had never heard of the fhrub,.he woulji without 
fcruple pronounce it no native of ^ this country ; 
and that for the, fame reafon he would deny 

the 

• Columella, book I. chjip. %• g«jotes from Saferna the 
following argument to prove, an alteration of climate. 
•* Countries where neither the vine nor the olive would 
**-grow^from the fe verity of the winter, abound now both 
" with wine and with oil." It is natural that this ihould 
have appeared to Columella a conclnfive argument ; for in 
liis days there was little experience of plants changing their 
nature in their gradual progreis from hot to cold climates* 
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the arbutus to be a native of Ireland, or the whin^ 
of Scotland. He adds pleafantly, that the flowei^- 
ing of thefe lhiru?)S tfith us, is an outJatidifll 
fafhioni;. and that nt) fenfible Sjcotch plant wiH 
iver think of fuch a thing; 

3. GHA^GJE or Si£D, AND t)F SPECIES. 

The reafon for changing feed from a warm to 
atcold foil^ is explained in the foregoing fedioii. 
But ikrlful fefiheb ane not fatisified with that 
fingle change : they frequently change feed from 
^ cold to a warm foil ; and they feldom venture 
to fow twice fuccefsfully thfe fame grain Ih the 
famfe field. Snth changes of feed, as well ass of 
fpecies, are common ; yet I khd^ not that the 
reafon h^ Ifeen rightly explained by any writer. 
I wi(h that what follows may give fetisfadioh. 

Every fpecies of animiU ha$ i climate adapted 
to It, wheife is flourifties, where it grows to per- 
fodton^ and where it never degenerates. ' Propa- 
gation will go on in a lefs proper climate ; but 
the fpecies degenerates, if not fept up by frc* 
quent recrtiits froitt the original climate. In that 
view, Atabian and Barbary horfes are firom time 
to time imported into England. Nor is tlu* 
alone fufficient : animals procreated of the fame 
breed quickly <iegenerate ; for which reafon, 
great atteiition is given to mix 'diffbrent breeds. 
In thefe i>d!i1:iculars, plants r^ffemble anJttials. -BW 

taia 
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tain is not the native climate of melons : tfaey de- 
generate quickly, if feed be not procured from 
the native climate. Where Wheat grows natu-- 
rally, feed dropping from the mother plant ar^ 
rives at perfedion^ though neither feed nor foil 
be changed. But as wheat is not a native of Bri- 
tain, it has a tendency to degenerate here, efpe- 
cially in the northern parts; and it degenerates 
rapidly, if the feed be fown year after year where 
it was produced. It is not fufficient, that the 
feed be taken from a different field : it ought al- 
fo to be taken from a different foil. . Nor is this 
all : the greateft care in changing feed will not 
prevent degeneracy, where the fame fpecies is 
{iicceffively propagated in the fame field. It is 
accordingly a rule univerfally pra<5tifed in crop- 
ping a field, not only to bring feed from a diffe* 
rent foil, but alfo to change the fpecies ; or, itk 
other words, to make a rotation of crops. This 
rule holds in barley as well as in wheat ; and ftill 
more in red clover, which degenerates quickly 
when fown without intermiflion in the fame field. 
It is more common to fow oats after oats ; and if 
that plant be a native of Britain, the pradice may 
efcape cenfure, efpecially if care be. taken to 
change the feed. White clover is a native of Bri- 
tain, and requires little precaution in cropping. 
By Tuirs mode of hufbandry, tolerable crops of 
wheat have been raifed in the fame field, fifteen 
pr fixteen years fucceffively ; but toward the end, 
the degeneracy became vifible. Artftil culture 

wiU 



Digitized by 



Googk 



0h«L3« PrSLIMIKART OBSffLTATIONS. 555 

will do much ; but it is not alone fuflS^ient, j(p 
prevail over the laws of nature. This is an ob<* 
jeftion to TuU'shufbandxjy which that ingenious 
author did not forefee. His mode however oi^ht 
not to be totally rejefted : to raife by artful cul- 
ture, without manure^ ten or tiyelve crops of 
wheat fucceflively in the fame field, is a capital 
improvement in farms where manure is fcarce* 

The degeneracy of plants and anip[\als in cli- 
mates where they are not natives, depends oo 
caufes beyond the reach of humjan inveftigation. 
But to a perfon whofe curiofity is not boundlefiy 
it may be fufficientto obferve, that if every fpe» 
cies of animals and plants have a climate fitted 
for them, there is no reafon to e^ped per&dipn 
in an improper climate *. 

If what is faid hold true, an extenfive rql^^ii 
of crops in the fame field muft be good hufban- 
dry. In a clay foil, conftuit crops of wheat j^er 
fallow without change of fpecies, is in England 
not uncommon. I fliould imagine, that in Scot- 

land 

* In the fame field, all equally drcfled, a firlot of Blain- 
fty oats was fown ; and clofe to it the like quanity of good 
oats produced in the farm that. had not been changed for 
fomt years. Four.boUs, two pecks, two lippies, were the 
produft of the former. The com weighed at the rate of 
14 ftone ten pomids per boll, and the ftraw 96 ftone. 
TThree boUs, two firlots, one peck, were the prodnfi of 
the letter* The com weighed at the rate of 13 ftone tw«- 
Utounds fir boU^ And the firaw weighed 80 ftone. 
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laiid #iitet erttj other ^e^r m tli^ fame field, 
^ould degenerate. There is ah additional teafon 
^aioR that pta^ftice, that it reqtiite^ a lairger ftock 
<iF .Working ciattte than a mote tairied rotation. 
A feilful feftner cultivates his wheat*land in Oc- 
tober, his bean^ ih January, his oats in March, 
his barley in April or May, and his turnip iti 
June or Jtily, all with the fame cattle. 

The particulars above fet forth, are wh^t I 
judge the moft eflferttial in the thebry of agrrcul- 
mre, and what will be found neceffary for under- 
ftanding the fubjefts handled in the following 
chdpter». Many other partifiulars, kfs extfeniure, 
though perbdpli lio leis eflbntial, are introduced 
Where dieit is' occafion for thenu Upon th^ 
whole, in order to eafethe reader, I have avoid- 
ed eveiy article of theory thiat is not clofely con- 
ned^d with praftke, fuch as a gentleman taay 
be ignorant of, without fuflfering the imputation 
tf being an unftilful farmer. 



CHAP. II. 

Food of Plants, and FEitTiLiTt of 
Soil. 

JN no branch of phUofophy are imagination «ik1 
conje(3;ure more freely indulged^ than in 
wh^ iconcenis the food of plants. Every wH-- 

ter 
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ter.ereds a fyftem: t£ he can give ita ^ufifale 
appearance, he inqmtes no fiutber. It . never 
enters into, his thoughts, that' his lyftem ought 
to bciabje^ed to the rigid touchftpne of fads 
and experiments ; fo grievous a torture be^can^ 
not fubmit to. This xefletaion, will, be juftified 
by what follows* And to pave the way, the me- 
thod choien by nature for &eding plants ihall 
be premifed. 

Juices imbibed through the roots and leaves 
of a plant, are by am internal procei^ converted 
into fap, which, not improperly, may be called 
the cbylc of vegetables. Sap is in a contujmal 
ofcillatory motion, afcending during the heat of 
day, and defcending during the cold of night. 

The fap of a plant is nearly the fame^ iji what- 
ever foil the plant grows. Romberg filled a pot 
with earth mixed with a portion of ikltpetre : he 
filled another pot with pure earth well wafhed. 
The crefles that grew in thefe pots ^Viere entirely 
of the fame nature, equally alkalefcent ; what 
grew in the firft pot as little acid as what grew in 
the fecoad. In other two pots, prepared in the 
fame manner, he planted fennel, an acid plant. 
The difference of earth made no difference in the 
two plants. I advance a ftep further. If we can 
judge of fap from what of it perlpires from the 
plant, it is nearly the fju][ie^ even ii) different fpc- 
cies. Dr Hales coUeded the liquor; peripired 
from trees of different kinds. It ,was very dear : 
A a its 
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Its fpecific gravity was ncarijr Ac fame wit6 tliat 
of common water; an* rio diflfercnce of taftc 
could be perceived in the difffercift Injuors. Thcfc 
fafti are confirmed hj many other experiments ; 
all of them evincing, thiat hbwevef different the 
juices may be that are imbibed by a plant, yet 
that the fap into which thefe juices are converted 
is the fame, or nearly the fame, even in plants of 
different fpecies. If fo, every plant mxifi be en- 
dowed with proper powers; firft, to imbibe 
juices ; next, to convert into fap the juices imbi- 
bed ; and laft, to convert that fap into its own 
fubftance. With refpeft to the two firft powersi 
all plants appear to be fimilar. The difference of 
ipecicsis carried on by the laft power only, that 
of converting fap into the fubftance of a plant. 
Hence a peculiar texture, colour, finell, tafte, in 
each fpecies. •* Thus,'^ fays Dr Hunter of York, 
^ a mafs of innocent earth can give life and vi- 
** gour to the bitter aloe ^d to the fweet c^ne, 
^ to the cool houfe-leek and to the fiery* mu- 
** ftard, to the nourifliing wheat and to the dead- 
*' ly nightrlhade ♦.** In what manner or by 

what 

* Plants arc diilributed by nature into clafles, diftinguifh- 
able by a fimple a& of vifion. Each dais has its peculiar 
propetties, which makes it ei^fy to apply them td the pur- 
pofes for whtoh'tbey j^re the fit^ft. Otberwife to attain 
$my perff d. knowledge o£ plaots^^ would be an endkis la* 
bouTy aqd at my rate Sir above ai) ordinary mechanic^ 
^ut tbe claffea could never be^rcfervcd diftind, if the jui^ 
pes imbibed b^ plants had any influence %o vary tbeir J^^^ 



Digitized by 



Googk 



Qh IL : Fooxit Of. PI.AHTS, &c. 33f 

what means thit cbanges mentiooed smt produced^ 
will for ever remain a fecret : they depend; on 
energies impenetrable by the eye^ and beyond 
the reach of experimenit.. ISbr oi^gfat the fanner 
to repine at his ignorance of fuch matters* The: 
province of agricultitce is^ to cultivate foils in 
fuch a manner ds to fimufh juices in pleaty ^ the 
reft muft be left to natim;: and ma;^ fafisly be 
left, for Out never errs m her operatimn. 

Thus prepared, we proceed to examine th6 
moft noted opinions concemingthe food of plants** 
A numberof writers bold, that oiland.fidtareca^ 
pital ingredients in vegetable food v- and that the^ 
richeft foils are what contaia the ^reateft qean- 
tity of thefe fnbftances. Oil and &k are found 
in viegetaWes. <* Erg$^^^ fay thefe writers, ^ oil 
^ and fait in the foil »ake the nounfliment.of 
^plants." It may ^s well be Maf(;^ed, that as 
xdl animals have blood, ergo^ blood is the nou« 
fifhment of animals. The fame dodfcrine applied 
to manures has led Dr Hunter, mentioned a->^ 
bove, to propofe a manure confiftii^ chie^y of 
oil, termed by him thp oil compoji ; upon which 
he lays great weight, livery attempt to enlighten 
is praife-worthy ; but fuch attempts feldom are 
(iiccefsftil, unlefs to miflead the credulous huf- 
bandman. From what Is faid above, it may be 
prdnounced with certainty, that the oil and fait 
which enter into the compofition of vegetables, 
are not imbibed from the earth or air ; but are 
A a 2 formed 
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fbrmed fbpm more fimple materials; l)ytheu]1ter-^ 
nal pirocefe'above mentioned. 'A number of ^alwtfe' 
of difieirehtikuids, may find room for gfowi|xg in 
thirty or forty pounds of earth. Each of thctfi 
hasianoiland a fait peculiar .to i'tfelfv though 
there may :not "be in the iearttethc' fmalleft particle: 
ofeithea^' Nay, by repeatiedf experiments it has 
bebn fbund^ that plants rarfedun .water are:cohi- 
pofed of the fame parts withrthofcrarfedi in dearth. 
Led by the above-mentioned opii^iroti, feverat-wri- 
tcrs iha^e borije^hirjed, that clay-marl,' a'poterit 
mamiij^;intulft contain a' large ptoportiotrtrf-ialt 
and oill; Ifiut it beinglfound on trial that it con* 
tains .neitbcxi-the^. wore reduced' to another cbn>: 
jefturej that iwhien mixed with, ithe foil it attradis 
f^t and oiifrom the air. Ai«l*now front Dr Ain- 
flie'3 a0ciurate and:ddigaffltIicipcEimdit§/*, that 
fiippofiti,On appears to Jiai?:€: as little foufidation as 

the others pjentioned^ ^ >:: i . . •• 

Had due mteiition beih givenrtd the mouths'of 
roots, fo fmall as not to be difcemible hy.thfima> 
|:ed eye, it muft have been obvious, that oil. 'is ^: 
&bftancj5 topgrofs fpt eq^ring thefe .tDorifices^ 
(3bemifts hqld, th^t all o()fe ^re compofed^jn- 
lamn^bl^rmatit^c, mij:ed; hyrnjeans of an acid, 
^ith earthy arid watery J)ai!ti^es, Nay, it is held 
in genera},, that.evei:^ f^jt^rti^cQ iiifceptiWc of i 
phemical ^opeiAtion, is ;ft:r(50»p6und; and it i^ 
* ' * -■— :.:■; r -■: : natur&l 

* P^inburgh Phy^cal EffajTB, vol. 3. article i. 
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dit/'^fer ftom beiiij^iati^ dlement^ is^iSMaajidfed^Qf' t*i> 
rloas parts,itisderiainly too^off fof tjiy^mouthsi 
of ptams. Ics coinporient |^m Jmay be faffici-^ 
eAdyfminute fot adiniffion : bm'.'tfe«fei^pati3sJ «f^ 
ittJC'biL) though by an internal ptoc^fs they may 
be converted into bUi oVcdtwer'tedintx) any other' 
fubft'ahoe. Salt iitdee4 is foluble in water, s fo 
as^ to become invifible; add .with Water cohfe- 
qoetitly it may be imbibed b^ plants. Ilut fait 
is too- acrid to be a nourifhment for plants} 
and if imbibed in any qu^tity, will be^ deftruc-* 
iive. : '-. • " •*■ ..--' '^J- '' ' • 

• I. have given -the ftriaeft atteiitiori td this doc^ 
ttine^ in order to put the^ fpecuiative firmer ort 
his guard. If he affent to^ what is here deli veredy 
it may fave him much time, that wc^uld be loft ki 
peruiifTg certain hofbandiy-books/^and-iuuch la<L 
hour in profecuting idle experiments. And hcrd^ 
I mtift fay again, for it cannot be too often fard^ 
that the province cf ag^r-icultiirey is to prepare thd 
£bil for yielding plenty of juices, leaving the rcffti 
to nature. • ; >. . j /r 

: Tbll is one of the boldeft theorifts that have 
come under myinfpe<^ion. He pronounjCe$ ^ith- 
o^t hefitation^ that all plants live on^the fame 
iwA\(x pabulum, which he fays ^ is j^idvefifeA 
6ar.th-/and upon that foundationi^ he pretends to 
raife perpetual crops pf wheat in tb,e fai^e J^ld^ 
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by the plough alone, without manure^ This in- 
deed would reftcore the golden age of eaiieand in- 
dolence; as there is no foil to barren, but what 
maj readily be pulvenfed. Tull was a man of 
genius^ but miferablj defedive in principles. 
PUuits imbibe jxrater plentifully at ^he leaves^ bark» 
and roots; and with water they imbibe whatever 
is di0blved in it. But earth is not folubk in wa- 
ter ; f^ accordingly^ by an experiment of Vai^ 
HelsKMit^ it appears, that earth makes no part of. 
the food of plants, fie put into a veflel two hun- 
dred pounds of dry earth ; which he moiftened 
with rain-water, and planted in it a cutting of 
willow, weighing five pounds. The moutihof 
the YcfBd, to keep out duft, was covered with a 
tin*i^te, having many fmall holes, through which' 
rain or diftilled water wa^ poured from time to 
time, for keeping the earth moift. The wiUow 
weighed at the end of five years aliundred suul 
fixty-nine pounds and about three ounces ; and 
the weight would have been mudi greater, had' 
the leaves that fell the firil four years been com- 
puted. At the end of the fifth year, the earth 
was taken out of the veflel ; and, when dried, 
was found to have loft none of the original weight 
excepting two ounces. Mr Boyle noade a fimilar 
experiment, with gourds, the refolt of wluch was 
the fiune *• TvilH fyftem then i$ fing^arly ua- 

Ittckyc 

* From experiments made by Dr Woodward, he affirms^ 
&at earth b imbibed widi water in a coafiderable qoanti- 
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lucky : of all fubftimcesjf earth appears to he the 
leaft fitted fojr nouriihiog plams } and frQm Van 
Helmoat's experiment it is clear^ that if at all it 
enter^ the mouths of plants^ the quanttt/ is incon-* 
liderable : of the great quantity of earthy two 
^nces only were loft ; and iuppofing the£b. two 
ounces to h^ve been diflblved in the water an4 
fucked in by the plant, it was nejitt to nothing^ 
coi^dering the weight of the whole plant, which 
was a hundred and fixty*nine pounds. 

Other writers^ more cautious, avoid fpecifying 
any particular fubAance as the food of plants : 
Imt hold, that every fpecies requires a peculiar 
Bouriihment ; and that roots imbibe thofe juices 
only which are fitted for nourilhing the plant* 
The refutation of this hypothefis will not require 
many words. It is Aifficient to obferve, that it 
is refuted by inconteftible experiments. Plants 

A a 4 take 

ty, (Traafefticmi ot the Royal Society, aim. 1699). In 
two gUb phtals full of water, he put an oquol qouf^ity of 
gnrdeo-gicttld. > In one 0f them a plant ot mint vf-es. fktf 
and the earth after a time was liBafibly diminiflied ; but 
i)ot i« ibe ofjier where no plant was fet* The Dodor did 
not advert* that garden-mould, which perhaps for a centu- 
ry ha4 been refiolarly duriged, mull be replete with ani- 
facial and vegetable particles .that are foluble 10 water, nnd 
with it are imbibed by plants. By the extradibn of Ihch 
particles it is ho #6nder that ^k earth put inta the phial 
was diminiOied. But fuch particles are not earth i and 
therefore the-DoOor's experiments contnidi& not thble of 
Van Helmont and Mr Boyle. 
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take in with ait and w^ter Whatever is difiblved 
in them, without drftitiguilhing the faiutary from * 
the noxiou^ : tb^re is not the leaft appearance in 
any plant of a choice. Barky has been poifone* 
with brimftone, and mint with fait Water. Mr 
George Bell ftudent of phyfic in the college of 
Edinburgh, air ingenious young gentleman, madse 
tlie foUowiiig experimciits, which he oMigfiigly 
ilnparted to me;* A numbef of Jerulalem arti- 
chokes were fet in pots^ filled with pure fandV 
One plant was kept as a ilandard, being nourifh- 
ed with common water only. Othef pla:^ts of 
the famt kind, wete neiirifiied ^ith^ water itt 
which fait of tartar, a fixed alkali, was diflblredl 
Thefe grew more vigoroufly than the ilandard 
plant. But by reiterated w;aterings, there came 
to bp jfiich an accumulation of the fix^d alkali*, 
among the fand, as to make the plants decay,; and 
at lail to die. Some plants were nourilhed witb 
water, in which fal ammoniac^ a volati^ alkali^ 
was diflblved<. Thefe grew dUq well fqr feme 
time ; but, like the former, were deftioyed b^ 
the frequent reiteration of k. Weak lime**aite!f 
promoted the gr6wth of its plants mwethaft^JoHrt- 
mon water. But water completely faturited With 
quick-lime, proved more nbiious thaft that Whidh 
contained a folution, of fixed alkali j though Ictk 
than that which containedja folution of volatile 
alkiali» Hence appears the hurt of overdofing 
a fidd with quick-lime* Urine prompted long 
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tiiegt&wtb'OfvitlaMs ; aiiditlie inmfi: putrid 'ap- 
peared t» iiavet the ftroiigeft eficA :i:lmt s)tilaA{ 
it totally <de$ toyed them. ' ^ ^ Water impregoatod 
wkh ^pmi'id ftfMmkl andaregetable^fubftancss^ did 
MdreeffddnailjrproiBot&ithe growth of' plants 
than ^nyh^x&c&Anium'^ andi in ev^ry &age> of 
the progi^s^ appeared to hk falutaiy. 

Rotatibsief on>psinihcL&BiQtfield9 univerfaily 
pfa£tifed/i3«what probai^ly Jbod promotedtfae^oi 
pinion of a £peaSx:^ nourifiuneot. It has been niu 
ged, that if: all plants live on thefame food^ the 
foilmuftbrexliaufted byiafucce^nof differeiit 
plants^ as much as^by afuoceffion <if thc;>fame 
phinc; Thisar^iiiientfor.aiipedftc nourifhpient 
has a fbffmidable^appearaiicfe. 'y and in order to oh-< 
Tiate it, I.foijihd it nece£^y<io:^iye peciilianatf-^ 
Mention. to timt faraisch of: h^Jbandry, which is 
doneabotd*. .-Jt is jdiescraade evident^ tiiat 
change 'Of ^pociesrts neceflVccy^Itiok: for foqd^ibut 
fiwr^prevttitihg -.degeneracy. . IIlIs not jvant of 
£xid that maker a^hdrfedegi^erat^. in Biitain; 
and as little want of food sJb^t Vfi9k^ y^h^9l d^e- 
nerate, wheu/iS&^vnrwitiWiit/intermiific^ 
famp fidd- Plmit^.oaw^ j;g3aJ»iP WVjW^4j?ger 
iaerate, though^alw^ay^ grgwiflg^ii^itfee io^i^f^^i 
, white clo^eff, ior. example, n^.c^es,, hi^Qm^lwlm^ 
iTufhes, couch- graft, :&fi* ^^ ;AbMJl-d9g»eYer 
Regenerated in ^U^n, ,^n... >< 

* Part 2, thap. i. fed. 3. 
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Ataiittaib from thtir food are Sanded into tw^ 
l^inds^ camiviKroia iufid: gramitiivoroilSb But I 
difcovor oo tvxk diltindbion aikiong ^Itots : they 
inAibe indiSotently whatever is diiTolved in war 
ter« And the phnoCnai^iire appears to be what 
follows. Certain fubftances were curiginaUy pro- 
vided for their food* It is highly probaUe, that 9 
quantitjwas lodged on thefurfiice of thisiearth, 
for wmrifiiing the firft piaotsi: whence tbs ferti^ 
lity xd virgin £>iisy ibcfa as have iosvek: booa culti« 
T8ted« This matter diflcived in water and im- 
bibed by plants^ is tx^nmanicated to. smimak that 
feed oa plants; and is again iet free by the death 
and putrrfwftioaof thefe animni/i. The more vd^ 
ladle parts ate attraded by the air: Xbitte ace 
ftkck^d in with air at the leaves of plants : £oxae 
we wa&ed down to the ground by rain ; aBd 
with it are fadced in^stdie roots. . Tliele& yq* 
latile parts, winch xkt air does: not attnu^^ are 
difiblved in water^ and with it are alfo fiickedixL 
And thus the process is continned without .end. 
This doftrine of a common noariihment» is firm- 
ly fUpported by the foUowing &£t^ Firft, Planfis 
of diflSBrent kinds growing on the fame fpot, rob 
and ftarve each otber ; which could not be if 
€ach drew from the foil a feparate nourifhment* 
Second, Cra^cilig and inoculating demoftrate a 
common noiurifliment. If the roots of the ftock 
imbibe^thofe juices only that arc proper for its 
Qwn noyriihmenty the grafted plant muft llarve. 

The 
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The juices imbibed by the fprxner, nouriih both; 
and thefe juices are by each {^oteimverted firft 
mt6 fap, aad then into its own fobftance. Thirds 
Dung of putrefied vegetables, of whatever kind 
they foe/b one homogeneaus fubftance > and yet 
vegetable dung fnrefnares the foil cqualiy for every 
fort of plant. I add a confidera^tbn of a kind 
that to nae is atw^s perfuafive : a common nou- 
rifliment is not only a more finitile, but a more 
wifedifpeofiition of Providtiace than a peculiar 
food for each fpectes: eVelry pliant grows not eve- 
ry where ; and if each fpecies required a pecu- 
liar fotid, a vaft ftotk of vegetable food would re- 
main wiufed ; which i$ not confibrmable to the 
frug^ty of nature, nor to the wifilom of Provi- 
dence, which makes nothing in vain« 

But though all jdanta imbibe indifferently eve- 
ry fubftatice that is diflblved in water ; it follows 
not, that every fuch fu^ftance, «ven where inno^ 
.cent, is equally nouriihing. Some fabfiances 
may be prqper nourilhment, fome not : and it 
may n^onoUy be fuppofed, that the latter is 
4hrown off as ei^qrement* Why may tber^ not be 
a tefembtapce in {his particular, between piaots^ 
and graminivorQUd animals? A horfe» an 0X9. a 
iheep, a goat, live all of them on grafs ; but ^ac^ 
^them have ^vouritegralTesi which ^h^y prefix 
before, otl^r kinds. This will fo fiiur juftify the 
jiotion of a fpeoific nouriihment. Lft expfxi- 
pwts \ti nmde, to tty whiu; k the mpft iatetary 
' •< food 
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food ifor plants. A few exp^i^m^dtr bf t^at kinii 
itife mentioned above ; but^' to give li^tisfadtion^ 
they blight to be multfplted and extended to 
^nts of diftetent kinds. 

There is not an opinion mare j^nerally adopt- 
$d^ than the following* conpemiog agrtcult^tCy 
whoever wa& the author; That fertility of foil de#^ 
p^nds on the quantity of nutritive matter in ft, 
whether fpecific or conunoa; that .when the 
quantity contained in any field is exhqa0)ed by 
cropping, it is reftored by the plough, by dtuagy 
or by other manure ; and that to reftore an ex- 
iiaufted field by fuch means, is the fole bbjed of 
agriculture. This opinion has a fair appeiMrance : 
nor did' I ever entertain a dOubt about it, till the 
following confiderations happened to occur. I, 
do hot much relifti the notion, that the number 
of plants growing at any time on this globe, muft 
be limited by the quantity of matter created ori- 
ginally for their nouriftiment^ nor that the quan-* 
tity of graminivorous animals miift be alfo fo li- 
mited ; and yet this muft neceflarily follow, if 
plafits have no other food but what was thus oi^l^ 
ginafly; provided for them. But fuppbfing this 
confideratioh net to^ Weigh with others as with mil, 
there are other confiderations that cannot fail to 
make .an infipreffion. Some countries produce 
cora and cattle, not only for the inhabitants, but 
for exportation. According to the eftabliiheil 
opinion, thefe countries iriuff long igo'ha^ 

been 
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Ifcen redttc^d tof ftbibltfte bsaaeftocft^* I^gyptzi^ 
Sicily w<6re;of old the :grapwi^ ^of i ItJ^y ; and 
vafti quantitiefs of VQgetabl? f^od,. converted ii^tqi 
corn, were aomially .exporte.d fropi thefe CGfvi%- 
triesinpver'ta fetuin. Yet we do inpt find t3^9^ 
they jare: lef$. prolific than formerly* Sicily at 
prefonjt does jbot confume ^t home above tl^^ 
feventh part: of its ;wheat ; the reniainder i$ exr^ 
ported ; and lyet ,b.ot the leafl: ^jfpaaptom of ap- 
proaching barrennefe. . Confider;; the endlef? 
quantity of beef exported every year from Cork 
in Ireland: whatever quantity of vegetable fpqd 
may originally liave been ftored yp in that p^rt 
ofthe ifland,. it.muft long.ago have been totally 
exhaiifted. lui'ge another objedion more gene- 
ral. Wherever 'burying under ground is the 
pradice, the vegekable food contained in the bo- 
dies of human beings is totally loft, not to mejar 
tion thofe who peri^ at fea. At that rate, therje 
is a gradual diminution of vegetable food, ib a^ 
that in time the whole mufl: be exhaufted. I add 
a faft to convince any thinking perfon, that 
plants muft beprorvided with fome food befide that 
originally created.. In Scotland, there are fields 
that'paft memory have carried fucceflive crops 
of wheat, pedte,/ barley, oats, without a fallow, 
and without manure. And that there are fuch 
fields in England and elfe where, it is not to be 
dotibted. A field of nine or ten acres on the 
jFiVer Carron, is ftill mofe extraordinary. Up- 
•' ' .. on 
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Mfit I (kw afOddcftp of oMi^^dnkoft npe; aid 
1)7 mfommticA it wiathe huHdk^ andtliiFd cro^ 
of oftts wklMHit iBtermiffifH^ rad mtiiottt mamwoe^ 
B»&tns was known. Now» whoiever be tiie iia<» 
tore of faeh a foXL^ its unremitted fertilitsF ctnnpc 
be accounted for, from any fuppofed ^antitj o£ 
vegetabk food erigtnalty accumulated in k* It 
h eafy by mknure to make a foil too rkh for 
com : it regetates wkhoat end^ and tbe feed haa 
not, before winter^ ^me ta ripen* But fuppo** 
ftng the riebeft &AI to^ be proper for corn ; yet 
the vegetable food U) contains, however gveat the 
quantity^mul^in time be exhanfted by cr(q>pingi. 
Some other provifion therefore muii be made by. 
nature for the nonriihnient of pints, befide the 
vegetable food originally created. 

Inunenfe is the quantky of corn and ftraw« 
tiiat during a century is produced .in a foil perpe** 
tually fertile. It is a puxxling qiieftion« whence 
proceeds fucfa a quantity of matter ; for a new 
Creadon cannot be admitted. A perpetual eSed^ 
muft have a perpi^ual caufe : ;the foil muft re*: 
ceive additk>ns without end, to refiore what isr 
taken away in corn without end. I am aware, 
AoLt thefinalleft portion of matter may^by divir 
fion be made to occupy fpace without bounds. 
But obfervet that the diffibculty arifes from weight, 
not from bulk. Corn is a weighty fbl^ance | 
asKl the cora produced on this globe from: the 
beginning,' muii amount to a weight above com^ 

putation : 
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ptitiitidn: the (msSH pertlbii' feAofed to tht 
ground in manore, i» a niere ^Bm in compati*^ 
fon. I have dideavouredflfboT^ toevinee, that 
earth is aot converted into* corn ; and here is an 
akMiti<mal proof; &r Aich converftbn^woidd^exh^- 
bit a ver^ neir feene : inftead of ^e hilis ^Uddilg 
d(mn flowly into the vidtte^, the vallicfd ^ ^6^ti 
fink rapidl^ d<Mti from th« hi&« A p6r|)etwd 
effed, I have obferv«d, muil hi*e a perpetdai 
caufe ! to prefervc a foil peipetuaUy fertfte, there 
xnuft be a continnj* influx oJP ^getahie^ food, to 
ftpply what is t^kca away by cropping. Whence 
comes that vegetable food ?■ where is^ it flored 
up? 

' Air and water contribute to Tcgetation : let us 
try to build on that foundation. Suppofing aif 
and water to be the food of plants, not meanmg 
to exclude what may be diflbhred in them, the 
difficulty Vaniftes, as air and water are inexhauft»- 
ible. And why may not that fuppofiti<»i hold in 
Ika ? I begin with air. Many plants grow to 
perfeftion, without having any nounihment that 
can be difcovered but air only. The houfc leek 
grows from choice on a dry mud-wall, which 
furely affords no nourifhment. A fpecies of the 
fcdum, requiring a hot-houfe in winter, is never 
watered. The wall flowet grows luxuriantly in 
the feams between large fquare ftones in old 
buildings, from which all morfture is excluded 
but what IS in the air. Various kinds of mofs 

^row 
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gtow upjtof 1KW4 ftofte% ^iltre^they iCdR ligve n?? 
nourlOiawnt but from the ^ir. JL^jij^.^ivxiflj^Tet&i 
opinion, that lc]gumiri6i|8 f\sm^^^gtp th?y feed^ 
dfaw moft of thcht nouiifhw^ cfroto t^e air. 
C<>afi>rinable .t6 that ofripionif JOi^ -Hales,- inhk 
cimocM^, Statical^ £0ax% ;has ma^e. iH^vi^ent, thiat 
ti^ryrvegetable,tfontaiH$-a qutotity; qf ^r, wh&h 
adds to, die weight aii i^ieU as tp th(^ WHc Th* 
fixed air in agrcei!^ pea, makes no lefs thati a 
third partt>f the weight. In woo4> however, old 
lOrdry, air^is fmuxd, very obfervable when fet 
Joofe by fire. Here, is one inexhauftible ftore of 
iHatter for comppfing plants; 

Water i» another inexbauftibie (lore. A plai>t 
regularly watered, will gkm vigoroufly in^ the 
onoil barren foil,, even, j,^ iteed fand. In P^rfia, 
-very little rain iflis du. ikg fiimmer, and the land 
h bur^t up ;• not a pile^of grafs to be feett. Bat 
plants there regularly watered^ guow exceflltely. . 
There are many experiments of plants fet in glaf- 
(t% upon mofs or fpunge, which grow well when 
watered. Some cotton was fpread on water in a 
phi^l: a pea •dropped Pa it fprung and puftied 
roots through the cotton into th^ water. The 
.plant grew vigoroufly, and bore large pods full 
of ripe feed. Tl^ere is a noted experiment of an 
oak growing in pure water to the height of 
eighteen feet. Water is atfraSed by ve- 
getables of every kind ; and is fucked in at 
the. roots, at the leaves, and even at the bark. 
,. - The 
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The quantity imtxibcd ditring afpring mi a ikmr 
oner is amazing. The j^antity ezdaaled eyierjr 
4ay is accurately meaiuffied in the Statical Ei&ys 
anentioned ; which jnnft be leis than what is im<» 
bibed, becanfe plants do not throw off all theyiinv- 
ibibe,« part being converted into their, fubftaiice, 
Mid adding to their bulk and weight *. The.dcieft 
wpod aocordiogly yields, by diililiationi a large 
projAprtion of water. A ftream occupies the 
lowift ground, without regaid to foil ; and^yet 
the grafs on its bordeiB is always nuH'e ^ich and 
verdant than at a diftance, A tree grows sk) 
where more A^igorottfly than at the fide of a brook* 
About a large ftone fixed in 4:he ground, the grafs 
>is generally the beft in the field : for what other 
cteafon, than that the ra$i which falls on the ilone 
' runs off to the fides ? I 4o npt fay, that the heat 
-c€ the fto^e during fu£iuner may not contribute 
fom^what. The north fide of a hill, is obferved 
to be commonly better foil than the fboth fide : 
if there be truth in the obfervation, it muft pro- 
ceed from moifture, lefs being evaporated frottv 
the fi^rmer than from the latter. Slack foiid peat- 

B 6 mofe 

^ The aniffiondf water firem plaata, is the occafion 
thst a cpimtry abcNUMJuig with trees, is more fubjoft to 
4amp89 humid air, and frequenf fiuin, than a bare country 
where no trees grow.. The exce(E|:e moifture of the Ame* 
Tican air, was a great annoyance^ to our firfi fettlers ; but 
the air became more dry and the weather more conftant, 
'as the ground was cleared of trees. 
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inoft retama :0ioifti7r^i]i3e:a ipungor t treef ^t^ 
vigotoiifly ip it^ p|qTi4ft<i they be iladtcred from 
wiM ; for their toots csBnfnqt^TdiAr^nfsi,ms^^S^ 
ixf teiider and loofe. On the otfaeir haiod; 00.^ 
19 mofe bartien than a gravcUyoir faixiy.iiiobr^diai: 
holds. po.walet ; ppoo wbkrh the foot makca^no 
usqireffioffiy. not eveiL after a heavy iho^ear. . J;i«a 
l>qiy at pisefient in eu)tivating a xftoor. of that Idcid^ 
upon which arp Mattered fcnms dwat;fifli plai^^qf 
b«atb and bemt, tbat leave half of thfD forlaice 
Inure^ Ijudgedth^tmaxmrewoiiifldnotanfwer^tiH 
th& field ihonld be inadie ta retain dnotftarp; for 
itfflach reafoa I incorporated vcriUi it a qj^m^%t ^ 
jK^ipungy earthy I ^ added I'lmc actd ^bJmgy sind 
»aw it carries a rich crop of tunnp and cal^bgig^, 
Thfc altefr^Mionof tbe foil is ohYious to tbe ^y^ j 
imd aUb to feeling, m the £bot dips; in it after 
fsvciry fliower. hozd B«:on long ago gate his 
opinion, that for nouoriihing reget^bles, Nv^ter is 
almoft alliaall; and that the earth fevycsbqt 
to. keep the plamuj^ight^ andtopcBferveitircii) 
•tooimuch heat, w too much cold. ». ::. . . ^ 

To fiipply the eaidlefs quantity of moiiiufe jpCi- 
CejI&ry for vegetaticJii, ^nature has made apiple 
provifioq. The continual circulation of water up^ 
..ott this globe,, forom- its furface to thb atrn^f^b^re, 
and .down again to the imSm^, is juftly admired 
for the frmplicity of its daufe, no lefs than f0r ite 
^untiful efFc^cas, An eIe(?lT\^e ^^ttradipn between 
^ir and water, is the prMum moMle of thefe ef- 

fefts* 
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feiSs'^^ Water is eight hundred times* heavier 
than air ; and yet by that fingle power^ an im- 
menfe qutotity of water is fufpended in air j and 
fells down from time to time in rain, dew, and 
fbow/ impregnating the earth wi|h moifliure* Dr 
Hales, inn dry July, dug up a cubic foot of 
brick-earth, .weighing one hundred ai^ four 
pounds; i«rhich contained fix pounds and ekten 
oufices of water. Under the former he dug up 
another cubic foot, weighing one hundred and 
fix pounds aM fix ounces, which contained teii 
pounds of water. Under this he dug up a third 
cubic foot, weighing one hundred and ekven 
pounds and one third, which contained eight 
pounds and eigtit ounces of water. Here is a 
confiderable ftock of moifture, fufficient withourt 
rain to aiford vegetable nouriftiment feverai 
Weeks ; not to' mention what maj be ^ attracted 
from below, by the upper ftratum \^hen its mor* 
fture is exhauftcd. Evaporation goes on fo ri- 
pidly between the tropics, that to preferve plants 
alive, moifture muft be attracted from below : 
for, as mentioned in the firft chapter of this part, 
there i$ an eledlive attra<3:ion between earth and 
water ; and where a portion of earth is faturated 
with water, it readily yields its fuperfluous water 
to a dry body in contad with it. This afcent of 
moifture is promoted by the heat of the fun, 
* B b a which 

• Edmburgh Pbyfical Effays, vol. 3. wt. 4. 
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which pierces deeper into the earth than two feet, 
according to experiments made by Dr Hales; 
Were not plants thus fupplied with moifture in 
the torrid zone, where no rain falls for many 
months, they w^uld be deftroyed by the fcorch* 
ing heat of the fun. Thjq evening dew.th^t £ills 
in a hot fummer, is fucked up the following day^ 
without ever linking to the roots of plants; . 

But though air and water are .madt? by nature 
the conftant and inexhauftible^food of plants, 
there l^ems to be little doubt but that this food 
may be enriched by various fubftancca diflblved 
in them. We have feen above, that water im* 
pregnated with rotten animal and vegetable fub* 
ftances, makes rich nourifhrnent for plants ; an<} 
from experiments, other fubftances may probably 
be difcovered, equally efEcacious. Plain water 
may be fufficient for the ftem, branches; and 
other grofs parts'; but we have reafon to think, 
that richer nutritive matter is ncceffary for perr 
fe<aing the feed. Henpe the imperfedion of feed 
in a rainy year, where the rich matter bears no 
proportion to ^Ue quantity of water that pafles 
through a plant. 

Moderate fain in a kilidly feafon> warms tilled 
land and produces a flight fermentation* It is 
here as in a dunghill : a very fmall quq^tity of 
a-Doifture has fcarce any feffeta : a great qiiahtity 
phills the ground, inftead of warming it. DifTer- 
pnt plants require different quantities of n'ioifture, 

' Grafs 
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Grafs is lienefited by all it receives ; t)rovided the 
moifture exceed not fo much, as to x^hill the 
ground and the roots of the plants *. So far 
torn refetidjies grafs, as to be ftunted by lack of 
moifture, and confequently to blanch early. The 
iecd'has more than time to ripen ; but it is lank 
and ill filled. Corn differs in being hurt by 
much moifture : it vegetates continually ; and 
winter comes on before the feed begins to ripen. 
Holland is a moift country : there is fcaree a foot 
of dry ground in it. Trees, grafs, and vege- 
tables, grow there luxuriantly : but its fruits fel- 
^om ripen : and where ripe have little tafte. 

Thus from air and water, with what they con- 
tain, there is an inexhauftible fupply of vegetablef 
nourilhment, which flirly accounts for the im- 
menfe quahtity bf corn that is annually produced. 

If water be the jchief food of plants^ there ne- 
ver can be a large tree but adjacent to water 
tunning either above or under the furface. The 
experiments of Dr Hales make it appear, that 
plants perfpire greatly ; and the perfpiration of a 
B b 3 large 

* A grafs plant caitndt retain fb mdcb 5te to hurt it : 
tvhatever is imbibed more than fuffkieht for nourifhment, 
^erfpires at the leaves. There b a confidefable latitude 
in the4uant}ty of healthy perfpiration-, which in the liin^ 
dower, by an experiment of t>r H^hs, appears to be fronri 
fifteen to twenty-eight ounces in twelve hours day. And 
he adds, ^hat the more it was watered the naorc itpw- 
fpired^ 
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large fpreading oak mutt be very greatu Part of 
this perfpiration' muft be fupplied by a running 
ftream ; for all the rain that falls within the • 
circumference of a tree is not fofficient. 

The fun joins with air and water itf nourilhitig 
plants. The green colour of plants is oeca^bned 
by an oily fubftance, which can be feparated by 
a e]^mical operation y and that -oily fubftdnceis 
owing ta the fun, for no plant is green where the 
fun is excluded. The fun therefore contributes 
to advance plants to perfeAion* And it is one 
of the properties: of legtrminous plants, that their 
broad leaves abforb more of the fun's rays, than 
tphe narrow leaves of culttiiferons plants. 

According to the foregoing theory, thi^ only 
hiCc of a foil, is to fix the'roots of plants, and to 
hold water for nourishment. But at that rate, 
where lies the difference between a rich and a 
poor foil ? This globe is fufroundcd with air, 
and rains pay not homage to one field in pre^- 
chce to another. The folution of this queftipn 
will, if I be not grofsly miftaken, confirm the 
foregoing theory, and eVince that it is founded 
on truth. Soils originally may have been very 
diflferent Vv ith refpe,d: to fertility, fuppdfing' Vege- 
table food to have, been unequally diftributed 
by the hand of nature. A virgin foil may be 
extremely rich ; witn^efs the furprifing fertility of 
America, when agriculture was introduced there. 
But cultivated grounds muft long-ago have been 

' deprived 
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deprived of fiiat origlDjd foo^ in; tli0:;i:j^ri^ of 
^ropptog V after '^hjic^ itdo^ H9tiej|tef:tPt<di»y 
tffi«H:Ap|iori, wibat other ^iircmnftbnoe.fmO: rt^ml 
tq;iiiakcj a fittil jfertik, but the hojdi^g ,wat^ in 
fijfficient < qimnt:ity ^ for its plants^ A t^l^y jfoil 
Jidda . a:, gceflt /quantity ; ia ikndy foil' very ii$tk# 
Senne.foas^ there are Uiagulaarly rBt«(iiyie pf ijioi* 
ftum': a^.^Aat quality makes theta iQUg pf dry- 
ing ; fuph fiiils are favourable' to vegetation ; for 
tho^gih:tbcy;refiil^drought/they yield totheat* 
tra^aicaiipf pipits *.. k Ot\vtt foils art, very Uttle: 
rtteotfv^ uf moifture .: they dry in an, inftant^ ftnd 
the noiur^ftunent they can a&rd i^ viery fCfil^ty^ 
Here thetniyilery fe^nfolded^ . The yicheft foil \i 
what .gives the grscateft, refiftancedto: si:^xymglWt 
and at the lame. time 'furrii(h«s to its plai^jts their 
proper quantity of imuftute, I have dft. thorough 
convidionj that this [property bgjoogs jO; a jfoil 
perpetually fertile ; '^gd it is to.ine^ ft rang coqr 
fiicmation of the prefei?t theory, that J caifnot 
form. even the fljghtelft conception, how perpetual 
fiettilityxan other wife be. accounted for J and as 
little can J form a xoftception, hp^w.gthenvife 
cQWitxie* like. Poland -OJJi Livonia,, out of which 
great ^cargoes are anmially exported <)f cprrfand 
ftajdfeed; Ibowld fuifer.no dinwputipn of fertility, 
--. -:..:.;: .-.. . ::::jAB^4: ■ \ (,.?,• To 

' ♦ MJtJf ftnror be thtJtrgSty iJiat the quantity of moiflurc 
-which giy^ to a £(^il its^ii^g^^*fer4ii^iMaitiosi,vis at the 
fame iiawe the iitteft for; perftt^hhg &efU .However plea- 
fiog this conje6;ure may he^ I dare not vouch it for truth : 
it zQufl be left to experiment. 
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To recruit widi vegetable food a ioii impoveri^ 

ed by cropping, has hitherto been held ^ oidy 

ohjtA of agricultujpe. But here opens, a grandci 

objed> worthy to employ our keeneft indoftryi 

that of mddng a foil perp^u^^Uy fertile* Sodh 

foils adually exifl : ^id why (houkl k be thought* 

that imitation here is above the. oeach df art ? 

Many are the inftances of natures IMi^ imitiited 

with fucceis : let us not deipair ^while any hope 

remains V for invention never was exerted upon ^ 

fubjed of gleater utility. The attempt may Aig<^ 

geft proper experiments : it xaay open new.yiews $ 

and if we £iil in equaUii^ nal^ier .may :we not 

however hope to approach ki A fml perpetual-*: 

ly fertile, mud be endowed with a power to ixMim , 

nipiAure>iufficieat for its plants ; and at the fame 

ti^ie muft be of a nature that does not hai:d w by ^ 

moifture; Calcarious eart^ promifes tOi^fwcar . 

both ends : it prevents a foil from being h^c^f ^ 

ed by water ; and it may probably alfo ipvigoiriit^ , 

its retentive Acuity. A field th^t got aiu^oiept 

dofe of clay-marly carried above thirty iucceffive , 

rich crops, wkhout either dung or fallow* Jioth , 

not a foil fo me}iora:ted dvaw neap to one-^pearpe-* \ 

tua% fertile? Near the eaft fide of iFife^ the, 

coaft lor a mile iawardis^ covered wkh iea^&nd^ . 

a foot 4eep or fo j ivhicfiis extremely fertile by ^ - 

mi^ture-ofi^ifliell§, re^VjOedrte^powdecbiy attri- \ 

tion. .The ppwde^fliells^^beijiigtheiaine wittk : 

ihe)l-anarl, make thfifaad r^entiye^of imoifturer;^ 
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mid yet W) quamity of mcfiftlWfe will unit* the fend 
iiit0> i folid bddy;- Aloil fotnix^'feems to bii' 
ii6«'-faf ^iflant fr6m ^ckie^ petpetiially fertilci 
Th<gfo, it'is true, kre at bell iMt faint effays j but 
wiiaft^^ill ndt perfeversuice awrcMtnplrlh in a good 

A'foil is denominated fertile, that affoTds plenty 
of nom*iflitnent to its plants ; «nd accordingly it 
is fifdi a>fo8 oiily that ha$been the fubjeft of the 
fbre^ag inTeftigattonJ Plants that live nioftly 
on ak, require not fuch a foil ; witnefs the hou£^ 
le^ meinioned above. Juniper thrives on the 
top^ofa mountain, in the poofeft and drieft.foil; 
becaufe, in thrt fituation^ itisr fufficiently fuppfied 
with Moifture frbm' the air* If planted in ' k dry 
ctimate, it requti^es a moift foil, tofopply the want 
of a raoi^ atmdpJiere. The nature of thC'^ew 
is thei&m^. Planted in a valley, it requires a 
damp foil* It will grow in the drieft foil, asih 
thecieft of a rode, butthenit muft be at fucih a 
height a$ to enjoy a humid Sin Thefe faeloi^ 
to the clafs of plants that affed: to grow in a foil 
comrtonly ifeckofled barren. ' A fpil that a mere 
faraaer would prdnouilc^ barren, is for ipany 
pianiBs eatcelleftt; H5w otherwife'couldthe^artli 
be every *where clofhed with beauty ? How great 
m^ft he the dtv«rfity of foil^ climate, awd fitna- 
tion,tha^can rai^ to perfoftion above ^0,0®^ 
kinds of "plams, t^ each of which is reejuilitfc 
fome pecuttiarity of foii; df ^Ikiiate, or of fi^ua- 
ti<^? 

Whether 
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WJifiAjer the tbwry h&ce exhibited will t^f^- 
foa^ey imperial isimzthnin the?puafl;ic» of agri.- 
jci^ttij^, oioft be left itp tfee difcw^y C|f.;tiipft^ 
Of one thijng I *m Armlf convinced, thU tbein- 
|Jfu4lio»PatP<)vet(kli|irer^we ip ewfy ^wstieuiw: 
conformable to that theory. Take the foUci^ing 
flight ipecij»cJ3u PUute, ttte ^nialah, cannot 
jyivc loaag.ijatbefmne aic;; aeirwlation is ito both 
equally requiiifiti l £ov tAxutrmho^ the groirtfa ef 
plants under . oncer, : is flowi ; -^mi / fecji ^riogs 
ilbwly iniftagoatedxiir. ^lon&rmabijB to this ob-^ 
iccvztk)u, a. ixee. circulation of air fm cora is 
.warmly recoimneadod j i^ndt there ifi a caveat a- 
4gainft fmaiUiectcSbAircs f^jrrouadedt withjSnpsof 
^anftihg,; be^aufci they occafion a- ftagBrntiontof 
Bir^v Iimpure air ixnbib^d» readers a plaat un- 
hesa^y : the gram has a had tafte^ and tet>ds to 
genemte dife^es; which holds remarkably in a 
firuit-orcliard, if the trees be proivded, and.tihe 
walls high- Ev«n grafs, where theair. Magnates, 
jerunpalatable and unwholefome. Next with, re- 
ijxeftftP moiftmre. No braiich of huibandft^iis 
iB^re fediuloufly inculcated, than that pf dividing 
and pulverifing earth by the plough, by thebiajce, 
l>y hflarrows, and by manures, it is the Verylifc^of 
, agriculture. And from what is laid down ahove, 
it appears, thsA fi^rtility depends, greatly onrttoal: 
praaice ^ : it increafcs the capacity ioffwl to,c«a- 
$ain water: it invigorates its retentive ppw«r; 
and it prevents th^ foil ftom hardening: to thefe 

ends 
- * Part a. cl^. i.fed.i. 
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-*hds dnaniwe^grtatljr c6ntribut€&; aftd'itt that 
.Viewitmak^libeifut^'eiftofthet&Uj^ oh^ptat* 
:' To^aiditiheifertilily of faily rthe pipkliTig feed 
iias beeninuidhrpiadtfed*: iWtliSteti readily to )the 
marvelloTiJBj tt£p6in9iiy.yfbf^vfii^ny^^tem,: advantage 
dsprxmiifed. -Tiie:.W tg^s af^the A>be 
.'de Vdeii]onC8q)c6ltfiQ liquiptj Jfe^nd «nany beli«- 
v^ers, hy>whi0h)Ttt(tx:»Qps»wei^o bieje^ped, with- 
out manure, and almoft without .plowing, (gee 
Du HamePs tteatife on the cultureof land, vol. 6.) 
And the Baron de Haac's poi^vder, is at prefent 
no lefs fuccefsfuif^^^ Englai^ ^The credulity of 
farmers might in fome meafure be excufable, 
were fuch bold.jiretaifiqp|rf^ithin the ;yerge of 
poffibility. In every feed there is an embryo* 
plant I and the reft of the feed ferves to feed that 
plant, till it acquire roots To1r drawinglts nbunlQi- 
ment from the foil. The pulp is thus ex^aufteS, 
and there remains only the ufelefs huik. What 
advantage then can be derived from a prolific li- 
^-fltV^r or powder ? It may poJHibly render the pulp 
-lifter to feec* " - — . (^j.jj^^ root. 

.That it can: lent ; iirft, 

becaufe it is and next, 

thatfuppo^ t can be of 

no benefit t inci]^, two, 

or three, fro i was.laid- 

Yet books jo with fucli 

< . . . 

-.jraceipts. - 
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I clofe this ^cb^tet with m reflediottof the juftu 
ly-efteemcd Or Hales. ^« Thoa^ I am &iifible 
" that from experience chiefljr. we ut to exped 
"the moft certain rules of pradice; yet the 
^^ liklieft method for fi^ak(^^Ae moft judicious 
^ obfervationi, and for imprcrrmg any art, is to 
« get the heft idSghrwts cahiintp^fhenatore and 
" properties of what we ate defirous to cultivates 
** and improve.'* 



CH A P. Iri. 

Means of FfiRtiLtz^iVG Soils- 



A 



S thcfe means are plowing and manuring^ 
they ihall be treated in their order. 



^LO^ltfO. 



Therjk are mutual connexions between man 
and the ground^ he treads on, that fit them for 
each other. The dry part of this globe, is every 
where covered with a Jlratum of earth, produ- 
cing vegetables for the nouriftimeiit of man and 
of other animals. Some Jirata there are, fo bar- 
ren as not to bear vegetables; and fome vegeta- 
bles there are, that afford no nouriftiment : but 
both arc rare, and intended probably for other 

purpofes.^ 

Tlki» 
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' .This^t^atumiis commoid^riufficiently de$p;£^ 
a free courfe to the roots of plants : or itmay>4 
made fo by art, it lyeing orie> of the fmany pur- 
pcrfes of agriculture to deepeu; a fhallow foil. A 
deep foil, bcfide .giving free <:burfe to roots^ re- 
tains much water to nouciih them* InScotlahdi^ 
partly; from ignorance,.partly from the weaknefs 
of labouring cattle, it is the.genei'al praftice to 
plow with a fhallow furrow^ commonly under 
four incites ; and iiitherto the. pcogrefs toward a 
better mode has been flow* It is never diflScult 
to invent rcafoos foE juftifying what we are ac- 
cuftomed to, f*, If we plow deep, we are afraid 
•^ of till/' And what is till ? Where ground is 
ftiff, rain fettlirig at the bottom of the furinow ce- 
ments the earth under it, wbich intinle is hardenr 
ed to a^ftone ; audit is this hardened earth which 
is named till. The } earth is faardeded ds far as 
the water penetrates, wbicbjnay be one .or two 
inches; but after till is.. formed, every drop of 
rain refts upon it without making any impreffiofi. 
To fubdue till is an important objed; and l^dfcily 
the undertaking is ifeldom difficult : a ftrong 
plough, raifing it tothe furface,'lays it opeto to 
the fun, kir andfrofr, which jreftore ;it .to its* b- 
riginal (late. : One pretaution is neceflVury. Ce^^ 
tain earths, as hinted abosve, are averfe tO: vege^ 
tation. Thefe touft be OTOided^ bowcv^r /ftwl- 
loVr the foil Be : but as fuch earths av e rare, 
/ they 



Digitized by VjOOQIC 



tbey^ might ttot lb :bG[ taDesceufie for IbaHbw plo w-- 
feig^, "> • ' '•; 'w '• »- * ^'.: ' .' ! ■•' ^' 

The ^vantages of deep plcxwing^f^e mam* 
fbld. In the fitft^ piace, rooti e£tchd.£Eir i^hitnr 
they^ittetft !io vefiftoncre; aiid tbegixiwtiKlabd're 
th6* AlT&(td ccn^re^ondB to ttiat^bejbar:?: roots 
cfampi^d M a (hallow: foB^ a^e dwacMi ; and 
06n&qtientl!)c &r :i9 the tree^ i Br Halira ^ jiiftiy ol>^ 
fervor that dsr greater {Mbpo^rtion the fur&ee of 
^rootd b€Si?9< to t^rat of tlu3> t^ee^ t^ greater is 
the vigour of the tree^ and the better able to 
r^ilthe atlacltt p£j^ unkiiidij £tafoa» 

In the next p]:9ce/a deep foil affords not only 
fpace for roc^, but holds a; dud. pro|)oirtk)n^ of 
water for nouriihing the plalAt; Ifn^reratnfaH 
than the foil can retain; it dofoendiS' to the bottfjon 
pf the furrow^ -wber^ it liea lower tha^M thc'rob^ 
or bat batrelif teqKthes their extrtsmities ; thr &&^ 
fonumft be very wety that raifes the w^ter fo high 
as V^ do nscich damage* l^e difadvantage of 4> 
fliallow foilds In that refpedl wry great. Roots 
accuftomed to earth are unqualified to grb\?r ih 
water : thejt firffer when foakcd in water ; which 
muft pftai happen in a fhallow foil, and is yiiible 
abo^e grcmnd by a ficWy yellow hue #• Upon 
that account, Miller enters a ca:?eat againft over- 
waWiing tranfplanted trees: " it rots the young 
" fibres/* fays he, " as faft as they grow*" Dr 
' JHaleff 

♦ Part a. chap. i. feft. %. ' ^ 
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Baksi^gvv^ the famelefiEbn. Tfbeitt is amflier 
difadrasi'tage of « fballow foil : the waoer lodges 
£:>. bior the for^aioe^ as fooir to bet exhaled mSry 
wentkef^ Thusr; the exce|S^ of mo^fture and of 
droughty are both.pf thtm inddlei&t to a. fliaHaur 
foil; . hxxa deep ibily wateir lodgbdj at the boctom 
j^f the furrowy k a refervpit^ which k' not ex^ 
baiufled bot by long d)roiight> L^ly,^ a de^ 
Mi9&^TdsSfeU:ti for pMeing the lited fov m that 
the tt)ota ma^ ipfead tvety \my : in a^ fhallow 
foiVif tht £red be kid fo deep as: to^ be Efficient- 
ly covered, it appvoaches the hatd bottrnn, au- 
kindly to tender roots. 

So mucb for a. deep foiL i: prcsoeed tof cEtber 
adiraoit^^es of plowing* Sti^ ibii is not pene^ 
trabk by waiter : loofe foU dpes lidt retain it. 
plowing! diminishes the tefM^ity of tb^ form^, 
and op^s it to ireceive water : h ftmkes the k#f^ 
more compafk^ and iixcreaies its pdv^ bf retain^ 
jugwateli^ Sonae earths fill not ttte bole out of 
wh^ch they wei^ dog : foiiie do more than fill ic. 
Pofofity ocoa&mr the former : the pores are di- 
mliuihed by handling, which makes it more com- 
pact. Solidity occafions the latter : clay fwells 
by ftirring ; and continues fo, till its former foli* 
dity.be reftored by, the power of gravity ^., 

.Another 



♦ This expetimentought.to.be tried upon ground that 
has reded many years. Among the caufes of porofity^ 
^ne is, the great number of'infeSs that have their dwell- 
ing 
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Aiioth|rr advantage of plowing regards day . 
chieflyt which by moifture turns hard if not duljr 
ftirred. . This is an important article. Sand has 
no cohefion j and dry ciay very little, if any A 
It is water that cements clay ; and in^plowiflg 
makes it rife in lumps or clods, great or ftnall in 
proportion to the degree of coheiiott. Plowing 
prevents water {rcmi binding a clayfoilc the fu- 
perfluous moifturis; i^ exhaled by frequent fdow- 
ing, and na more left but to give the. cky a de- 
gree of cohefion fufficient for .fixing the rodts. 
The next point is» the time of apply ingtheplotigh 
after much rain. To plow .wet, kneads tkfi 
parts tsogedter : on the other iiaxid, the ground 
muft not bei fuffercd to turn hard* Between ; fi^ft 
vand hard is the proper condition for plowiijg.; 
which iftay be known by the mouldering of the 
isarth it^fit is raifed by the plough. During win* 
i^r, clay, may be ftirred in a moifter date, tban 
during Cummer : froft' prevents cohefioi^ : ^h(eat 
promote^ it. The management of light ioil is 
i^ery different. It is eafily pul^i^ifed ; but the dif- 

ficttliy 
• ' ' • ■ ' ' . ■ 

ing under ground, and are expert miners. I ^eak not 
of moles And mice, whofe fubterranean walks and allejrs 
are obvious to the eye ; but of wornas, beetles, ants, wafps, 
8tc^ wbofe works efcape obfervation. Their excavations 
may in a long traft of time render the foil extremely po- 
rous." The fine earth they dig out, is left upon the furface^ 
*ind blown away by the wind. 

* Part 2. chap- 1, fea. I. 
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ficultf it to pr^^rve its iuoifture. A long drought, 
by extracting much of its mQifture, renders it 
4he ieis fit Sat vegetation ; and to plow it in 
that ftate in dry weather, would render it entire- 
ly 4infit. The only remedy ift* fftin ; and if 
drought fet in, it ought' to be rolled immediately 
after plowing. ... 

The proper tini« of fowing atni harrowing/ is 
when there is: no m(>re moiftore than fufiicient to 
give the foil a proper confiftence ; and I conjee-^ 
tora, that the' i^mt degree of moiihire is the fit^ 
teft fdrmaltring the fkstd fpring. Refled upon the 
fifwikihg oS malt : a certain degree of mpifture is 
nece0Ury for iet*iheatafion : too much checks it. 
Let rolling immediately ^felk^Wj to prevent as 
nmch as poffihle any itiore evaporatioa. Where 
'flkfed 4s to be fowii in winter, or early in fpririg, 
it h right to plow fome time befetre, in order that 
the iiiperfluoils moifture may evapolrate t for at 
that feafon there is no fear of exhaufling the 
nioifthre* But late in the fpring, if tiie feafon be 
dry, fow the feed immediHtdy after plowing. 
The plants in the^r courfe of growing, xeturn to 
the foil, during night, pai?t of the moifture they 
draw from it during d^y. Their roots at the 
fame tim^ fpseading in every, difedio:^, keep the 
foil in conliant motion^ and preve^ it^from tu^n- 
kighard. - . - j .• 

I clofe this fedion with an efied of plowing, 
the mod important of all, becauie it holds in all 

C € ' *^ ■ foils 
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foils lefs or more. Plowing keeps the foil loofe 
for roots to take their natural courfe, and opeii 
for admitting ^r, dew and rain. Dew in parti- 
cular, which falls in plenty during fummer, when 
mod wanted, is loft upon hard foil, being exha- 
led by the next fun j but it finks deep into loofe 
foil, and is iheltered from the fan's power. 
Ground ftirred before winter, is not only laid 
open to the adion of the fun, wind, and froft^ but 
is early ready for a fpring crop, beans for ex- 
ample. It foon wets indeed, but it dries as fbosi^ 
To drench in water ground left unftirred, may 
require a month or two; but then equal time 
is required to dry it. The more earth is pulve- 
rifed, the more water it holds * ; and the more 
parts water is divided into, the more readily it is 
imbibed by plants. If the ground be rendered 
top loofe, rolling not only makes it folid to fe- 
cure the plants againft wind, but alfo prevents 
evaporation. 

riow beneficial it is to keeep foil open for the 
adrtiiffion of nutritive matter, will appear from 
the following fads. StijBF foil gains little by reft ; 
for as rain and dew get no admittance^ they are 
foon carried off by evaporation. But foil, if to- 
lerably open, improves by reft. I fufped that it 
gains little by the pafturing of cattle ; for what 
they take away in fat with what they perfpire,will 

nearly 

«^ Part 2. chap. i. fed;, i. 
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Bearly. balance the dung they leave : but it gains 
by the nutritive matter that rain and dew depoGt 
in it : the rain may evaporate, but it leaves the 
nutritive matter. This cafe refembles fait depofit- 
ed in the fea by rivers : water is evaporated 
from. the fea, but the fait is left behind; and 
hende thfe faltn?fs of the fea. The nutritive mat- 
ter thus left in the earth, is again diluted in rain- 
water ; and though not attracted by the air, is 
attraded by plants, and enters into the orifices of 
' the roots along with the water in which it is dif- 
folved. There is another caufe that has a ftare 
in theimprovcn^ent of an open foil, and that is. 
air, which, with its eonterits, enters by attradion 
into the bofom of an open foil*. The operation 
is indeed flow, becaufe the attradion has no ef- 
fed but in contadl or near it : yet in time, the 
quantity of nutritive matter attraded with air, 
may be confidcrable. Du Hamel reports, tEat 
the rubbilh of a mud-wall made good manure, 
though the mud had been taken from a very 
, poor foil. Grafly fod, ufed as a covering for cot- 
tages, turns good manure when it has lain long 
upon a houfe. The walls of a fold for ftieep, be- 
ing compofed of fod, make good manure : when 
thrown down and mixed with the foil, they af-. 
ford a better crop than the fold within, though 
enriched vwith the dung of the fheep. Among 
C c 2 many 

* Part a. chap. i. feft. 1. 



Digitized by 



Googk 



372 THEORY. Part IL 

many advantages of fallowing, the expofing to 
the air a new furface from time to time, is one ; 
by that means every part of the foil draws air 
with the vegetable feod it contains. Columella, 
book 2. chap. 4. advifes ground to be reduced to 
duft by plowing. And he quotes a faying of the 
ancient Romans, That that land is ill plowed 
which wants harrowing after the feed is fown. 



1. MANURSS. 

The operations of nature, hid froni the igno- 
rant, and not always obvious to the learned, 
break out fometimes into broad day-light. Did 
animal bodies after death wither and dry with- 
out diflblving, this earth, could not long have 
been a habitation for men : their uttnoft efforts 
would have been infufficient to remove dead car- 
cafes^ut of the way. Happily, putrefadlion comes 
to their relief: dead Dodies diffolve and mix with 
the foil, without leaving a tr^e behind. Putre- 
fadlion is a curigus procefs of nature : air, moi- 
fture, heat, all of them contribute j but too 
much, or too little, is an impediment to the pro- 
cefs. 

On the furface of this globe, a procefsris conti- 
nually going on, unregarded by the vulgar, b^ing 
too familiar to draw their attention ; and yet il- 
luftrious among the works of Providence for its 
beneficial effefts. Plants and animals are gene- 
rated^ 
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rated, arrive at maturity ; and after ferving the 
purpofes of nature, decay and rot. But the pro- 
icefs ends not there. Loathfome putrid matter, 
from which wp avert the eye, is made fubfervient 
to an excellent purpofe, namely, renovation of 
plants ; and the procefs goes on without end. 

Manures are of two kinds. One attrads wa- 
ter and is attra^ed by it, dung for example, fait, 
calcined limeftone, commonly called quicklime^ 
or limply, lime. Another neither attradts water 
nor is. attracted by it, Ihell-marl for example, 
clay-marl, ftone-marl, raw limeftone beat into 
powder. 

Of all manures, dung is the moft univerfaL A 
foil naturally ftiff turns free and open, in propor- 
tion to the quantity of dung beftbwed on it. Re- 
duce clay iato a dry powder : moiften it with wa- 
ter and form it into a ball : repeat the operatipn 
at pleafurcj it (till returns to its original hardnefs. 
But moiften it once or twice with the juice of a 
dunghill, it becomes mellow, and never recovers 
its hardnefs Dung therefore renders clay fertile 
by opening it and giving admiflion to water. It 
does more : it makes every foil retentive of water. 
Examine a kitchen-garden that h[as been often 
dunged in the courfe of cropping : it will be found 
moift above any neighbouring ground of the fame 
original foil. 

As dung is compofed of putrefied vegetables or 

of animal excrements, it is natural to think that it 

C c 3 contains 



Digitized by 



Googk 



374 THEORY. Part II. 

contains more or lefs vegetable food. This how- 
ever goes not beyond a conjedhire : a plant or an 
animal may contain abundance of vegetable food ; 
but we are not certain that this is the cafe after 
putrefadlion : it may by that procefs be converted 
into a different fubftance : fuch converfions in na- 
tural operations, are far from being rare. But if 
vegetable food be contained in dung, which is the 
moft likely, another ufe of it is to depofit in the 
ground its yegetable food, which being diflblved 
in water, is imbibed by plants, and converted into 
their fubftance. And from an experiment men- 
tioned above it appears, that water impregnated 
with dung, is of all the greateft nourifher of 
plants. 

A third ufe of dung is, to promote vegetation 
by railing a kindly heat in the ground, Thj5 fun- 
rays produce the fame effeft upon ground render- 
ed black by culture ; for it is a. property of all 
black bodies to attraft and abforb rays of the 
!un *. Heat is beft promoted by hot dung ; 
which therefore feems the moft proper for corn, 
Whether hot dung be the beft for making a foil 
retentive of moifture, remains to be afcertained 
by experiments. But I incline to think, that , 
dung thoroughly putrefied, and confequently 
cool, is in its beft condition for grafs ; as it can be 
gqually fpread to ^ive every plant its ftiare. It is 

alfp 

'f Part 2. chap. I, itSL i. 
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alfo in its bell condition fdr a kitchen- garden : 
green dung infers pot-herbs with an unfavoury 
tafte, and fometimeswith a difagreeable fmell. 

Let a dunghill remain years without ftirring : 
it is reduced in appearance to fine earth ; which 
however has very littlenatural earth in it, as there 
is very little natural earth in vegetables, or in ani- 
mals that feed on vegetables. Very few natural 
earths equal this vegetable earth in fertility : and 
it is a kind difpenfation of Providence, not only 
that dung is a great fertilizer, but that when it 
becomes vegetable eatth, it proves the beft Joil 
for vegetables. In* corn- countries, the furface- 
earth comes in time to be moftly vegetable j were 
it inferior to natural earth, corn-countries would 
long ago have been rendered barren and unfit for 
agriculture. 

From dung I proceed to other manures. Lime- 
ftone, fliell-marl, clay-marl, ftone-marl, are all 
of them a compofition of calcarious earth wwith 
other fubftances. Sand with calcarious earth 
makes limeftone *. The (hells of fifh are almofl 
entirely calcarious ; and thefe fhells foftened and 
reduced to powder in water, are c?i\\tdi/helI'marL 
Clay- marl is a compofition of calcarious earth and 
clay. Stone- marl is a compofition of clay, faqd, 
and calcarious earth : it is the fand that hardens 
Cc4 it; 

* I have heard of limeftone almoft entirely calcarious, 
with little or no mixture of fand. 
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it ; and according to the prefK>rtioa of faad/ ix 
approaches to liineftone t>r to chay^iAMl ^^ 

it is obferred above^ that powdeted clay is 
fufpended in water, till by the fuperior force of 
gravity it &11 to the bottom f • Bat as far as I 
know, water has not the power of diflblviiig any 
fort of earth, calcined limeftdne alone e&cepted, 
A fmall quantity of calcined limeftone, a poiind 
for example, will impregnate a vaft quantity of 
water, with no lols of bulk, and with a lofs of 
weight fcarce perceptible. Calcined limeft<Hie 
thus in^pregnated called iime^wat^r, difcovers itv 
felf to the tafte though not to the eye* But thia 
efFeft is confined to calcined limeftone ; for be- 
tween water and calcarious egrth in its patur^ 
ftate, there appears no eledive attradion : water 
poured on (hell-marl comes off pure, carrying 
nothing along with it* Nor do clay or ftoncr 
marl differ, even when reduced into powder. 

Vegetation is more promoted by weak lime-wa- 
ter than by pure, water. Two beans every way 
equal were fet in pots filled with earth from the 
fame heap : the one was moiftened with lime^ 
water, the other with pure water : the firfl was 
by far the quickeft grower, and the mod vigo- 
rous. Hence one benefit of quicklime ; it con- 
verts 

* See Dr Ainflie's accurate Effay on Marl. Edinburgh^ 
Effays Phjfical and Literary, vol. 3. art. i- 

f Part 2. chap. |. fcft. j^ 
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vjertsrain into liwjerW^tiBr, wiuptt b a great fprti- 
li^er. This .cfFe^ however is hu% temporary, i^s 
will thus appear. QuicWime is limeftone deprived 
of its air, by the force of fire •. but .quicklime e^- 
.pofed to the air, lattraiftsair; ^d in time be- 
x:omqs. again Jiixieftone as oxiginally ; confequent- 
Jy ujnfit to make lime-water *^ . 

(g[uicklime .may haye an .^eft on land as well 
as on plants. It is highly probable, that it opens 
clay- foil to admit .w^er that formerly reiled on 
the furf;w!e. Haw otherwifc jsan it be explained, 
that liming rendens xday*ibil drier ? May it not 
al|b have the efFed to increafe the retentive pow- 
er of a loofe foil? This fecms probable, if what 
Young the itinerant fanner fays hol4 true, that 
lime has a much greater efied .upon, loofe moor 
than upon any other foil. 

Salt is powerful ; and an overdofe of it does 
more mifchief than; of any other manure* . It is 
foluble in water, and by that. means enters the 
mouths of plants. Its effed then muft be the 
fame with that of lime-water ; and confidering 
how fparingly it ought to be laid on land, it is 
not obvious what other effed it can have. 

As nothing can enter the mouths of plants but 
what is diiTolved in air or water, calcarious earth 
in its natural ftate cannot enter. Yet (hell-marl, 
clay-mdrl, ftone-marl, compofed moftly of calca- 
rious 

* Edinburgh Eflays Fbyfical and Literary, vol. 2. art. 8. 
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rious earth, contribute undoubtedly to feitility. 
If thefe manures cannot furnifh nourifhment to 
plants diredHy, they muft produce that effeft in- 
diredtly, by fitting a foil to retain moifture, or by 
preventing moifture from ading as a cement, or 
by both. They certainly have the efFedl to keep 
ground from hardening : they render clay loofe 
and duftile, and prevent its being hardened by 
water. Whether they increafe the power of any 
foil to retain water,, is left to experiment. 

An overdofe of fhell-marl, laid perhaps an inch 
thick, produces for a time large crops. But at 
laft it renders the foil a caput mortuum, capable 
neither of corn nor grafs ; of which there are too 
many inftances in Scotland : the fame probably 
would follow, from an overdofe of clay- marl, 
ftone-Tp^rl, pr pounded lime-ftone. How is this 
to b^ accounted for ? Of one thing we are cer- 
tain, that by fuch overdofe, light foil is rendered 
fo loofe ^s to be moved by the wind ; and that 
. even clay-foil is rendered fo foft, as to receive the 
impreffion of the lighteft foot at every ftep. Is 
it not then probable, that the foil is rendered fo 
open, as to retain little or no water ? But then, 
how comes the land to bear any crop ^t all ? I 
am reduced to another conjefture, that ordinary 
plowing once a-year, is not fufficiept to mix with 
the foil fuch a quantity of manure ; and that an 
intimate mixture requires feveral years. ' Even a 
tnode^ate dofe of lime requires more than a year 

by 
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1>yfuch management for an intimate mixture; for 
Which reafon, the fecond crop after lime is always 
better than the firft, dnd the third frequently 
better than the fecond. Now as the foil is open- 
ed by that part only which is mixed with it, the 
cropping may go on fever^ ycars^ before fuch a 
quantity of the overdofe, is mixed as to occafion 
a total fterility. This conjedure may be brought 
inider the touchftone of an experiment. Before 
or after hanreft, let an overdofe of fhell-marl be 
intimately mixed with the foil by reiterated 
plowings and harrowings. If the barley fown 
n^xt feafon foil by lack of moifture, the conjec- 
ture will be converted into a certainty. 

Quicklime is of a nature very different from 
calcarious earCji in its natural ftate : by the latter, 
land ds rendered fo loofe by an overdofe as to 
hold no water : by an overdofe of the former, it 
is hardened to fuch a degree as to be impervious 
to water or to the roots of plants. Several fpots 
in the Carfe of Gowry, are thus rendered fo hard 
as to be unfit for vegetation. 

The quantity of calcarious earth in clay-marl, 
is frequently a half, and fometimes more. Five 
hundred cart-loads of clay-marl laid on an acre, 
are^ found not to be an overdofe. Suppofing the 
half to be calcarious earth, and reckoning a cart 
to hold fix bolls ; here are fifteen hundred bolls 
of calcarious earth laid on an acre. Yet a far lefs 
quantity of fhell-marl has been known to render 
^ the 
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the foil a caput mdrtftum ; tho' there is not difco* 
.vered any chemical difference hetween tbe cal- 
carious earth in clay-marl and that in (hell-marl : 
they both equally are converted into lime ]fy the 
force of fire. Ignorance of nature, betrays us 
at every turn to doubts and difficulties. May it 
not be conjedured, that calcaneus earth, by en^ 
tering into the compc^on of an animal body» 
becomes a more powerful manure than whc^ 
mixed with earth ? There is an argument from 
andogy to fupport that conje&ure. Galqaripus 
earth changes its natun by the atftion pf fire ; 
and why may it not fuffer fome change by l^eing 
made part of an animal body ? 

Every particular in the prcfent chapter^ whe- 
ther relative to the plough or to manuirey is per- 
fedly agreeable to the general propofition, That 
air and water with what is diffolved in them, make 
the nouriihment of plants. To cultivate land in 
' fuch a manner as to retain a proper quantity of 
air and wat^r, is in all probability the chief or 
only means for making it fertile. In that view^ I 
have all along warmly recommended. pulverifa- 
tion ; becaufe the more a foil is pulverifed, the 
more water it will hold, and the more retentive it 
will be of it. No mode of hufbandry tends more 
to pulverifatipn than horfe- hoeing ; nor any ia- 
ftruments more than the brake and the harrows 
above defcribed. Soils are very different with re- 
fped to their power of attrading and retaining 

air 
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air and water. Let the diligent farmer make ac* 
curate elperintents for afcertaining that differ* 
encey and for increafing that power : no inquiries 
tend more to the improvement of agriculture. 
Our attempts to make a foil perpetually fertile 
will prohabl/ fkil ; but our hopes of approaching 
it, tnay be crowned with fuccefs. 

With refped to the contents of this part in ge- 
neral, I have to obferve, that in natural philo- 
fophy, of whidi the fcience of Agriculture is a 
branch, qiieftiohs occur of two kinds. Firft, 
Will a certain event happen in given circura- 
ftances? Second, Suppofing the event, what 
is the caufe? To queftions of the firft kind, 
the anfwer is Jiat experimentum. All that can 
be done with refped: to the other kind, is fixjm 
a number of analogous fads, to form a gene- 
ral rule or law' of nature. Such rules at the 
fame time ought to be admitted with caution, 
even after the cooleft indudion. But thofe who 
are ardent for knowledge, cannot eafily fub- 
mit to the flow progrefs of pbilofophy : they are 
always in a hurry to draw conciufions, and hurry 
commonly leads them into error. Lord Bacon 
fancifully compares knowledge to a ladder. Up- 
on the firft ftep particular truths are difcovered 
by obfervation or experiment. The next ftep is 
to colledl thefe into more general truths ; from 
which the afcent is to what are ftill more general. 
There are many fteps to be taken before we ar- 

rive 
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rive at the top; that is, at the mod gener^ 
truths* But impatience makes us endeavour t^ 
leap at once from the loweft ftep to the higheft : 
we tumble down, and find with regret that the 
work muft begin anew. 

To conclude. Here is my theory of agricul- 
ture, difplayed at full length ; which is freely fub- 
mitted to the public, againft whofe judgment 
there lies no appeal. But let it be kept in view, 
that it is fubmitted as probable only, not as cer- 
tain. It would require the life of an antedilu- 
vian^ to make all the experiments that are nqopf- 
fary, for piercing to the foundation, and for k- 
folving all into clear principles* My life at any 
rate is too far advanced, for an undertaking fo 
extenfive. I found an impulfe to expofe this 
theory, naked as it is ; ani I gave way to the 
impulfe, becaufe I flatter myfelf, that it may af- 
ford fome lig^t in tracing the operations of na- 
ture. One advantage it has above feveral other 
theories, that it oan be fubjeded to the touch- 
ftone of experiments, many of which are fug- 
gelled above. By fuch experiments, fagacioufly 
conducted, it muft Hand or fall. 
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ARTICLE I. 

IMPERFECTION OF SCOTCH HUSBANDRY. 

A Man can never have thorough confidence in 
his road, till he be made acquainted with 
the by-paths. that miflead him ; and to b? made 
acquainted with the errors of our neighbours, is 
the high-way to good hufbandry. My prefent 
purpofe, is to delineate the imperfedl: ftate of 
Scotch hufbandry, not only as formerly pradlifed 
every ^here, but as praftifed at prefent in moft 
places. To contemplate the low flate of their 
country in l:he mofl important of all arts, cannot 
fail to excite ambition to excel in the few who 
are fkilful, and to roufe imitation in others. 

Our crops in general are very indifferent ; and 
how can it be otherwife, confidering our inflru- 
ments of hufbandry, which are fadly imperfed ? 
What can be expeded from them in a poor foil, 
when they perform fo little even in the richefl ? 
Our crops accordingly correfppnd to our inflru- 
ments. 

From 
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From many examples it is made eyideot* that 
our foil and climate are capable of producing 
draught-horfes, patient of labour, and fingularl/ 
hardy. Tet the bre^ is fo mucb x^gle^ed, that 
they are commonly miferable creatures,, without 
ilrength or mettle. Did landlords attend to their 
intereft, they would be diligent to improve the 
breed. Why do they not refleft, that the fame 
farm-fervants with better borfes, would double 
the ordinary work? By improving the breed, 
they would draw more rent from their tenants, 
without laying any additional burden upon them. 
With refpedl to oxen, there is no care taken either 
in the breeding or feeding. How eafy is it for a 
gentleman to procure a good bull, for his tenants ? 
and from the little care of providing food for 
draught-oxen, one would fufped it to be a gene- 
ral opinion, that they require no food. In fum- 
mer they are turned out into bare pafture, fcarce 
iufficient for Iheep. In winter, a fmaU bottle of 
llraw, not above a ftone weight, is aJU that is al- 
lowed them ii^ the twenty-four hours ; which af- 
ter the turn of the year, being dry and faplefe, 
affords very little nourilhment. What can^ani- 
jnals lb fed do iii a plough ? And yet.fuch is the 
ftupidity of many farmers^ that inftead of adding 
to the f(»od, they add to the number ; ^ if it 
would in^nd the mattej:, to ^dd ^cattle that can 
fcarce fupport their own weight. One unaccu- 
ftomed to fee ten oxen in a^lougb led on by two 

horfes. 
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hoiibd, cannot ovoid fmilitig. With his goad the 
driver bes^ the horfes, and pricks every ox as he 
advanced. He then runs forward twenty yards to 
b^at the horfes a fteond time and prick the oxen. 
So^e of the oxen in the mean time, inftead of 
dratring, are found hanging on the yoke, and 
keeping others bacik. It is indeed nfext to im- 
pradicable, to make ten weak oxen in a plough^ 
draw all at the fame time. Nor is this the only 
inconvenience. A great nuinber of oxen by fuch * 
management, are tequifite for flocking a farm*; 
the experice/of which is not always within the 
reach oftht moft indulltious. In a year of fear- 
city befide, the beaftsUfe idlually ftarved. And 
what is word of all, tW tenant, in order to get 
draw for his cattle, is commonly neceffitated to 
threlh out his corn, without waiting for a' market, 
or having a granary for it. 

Our farmers, led entirely by cuftom, not by 
refleftion, feldom think of proportioning the num- 
ber of their working cattle to the ufes they have 
for them. Hence, in different conties, from fix 
to twelve oxen in a plough, without any regard 
to the foil. Seldom it is, that piore than four 
good beafls can be neceffary, if the proper time 
for plowing be watcTitd. 

The divifion of a farm into infield and outfield, 

is execrable hufbandry. Formerly, war employed 

the bulk of our people : the remainder were far 

from fofBcietrtly numerous for cultivating even 

D d that 
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that fmall ptoportfa>n of ouu hindvFhkh Ib ciipabk . 
of the plough. Hence eKteuftye j^m^^ a fm^U > 
part of which next the 4 wi&Uing^ .termed in-- 
field f was c^ultivatied fot com; tl^e rem^i^der 
term outfield^ was abandoned to .tbQ.<;attle». in 
appearance for paAure, but in teallty for ftarvtng. 
The fame mode continue to this day^ without 
many exceptions, t]iK>ugh pecefljty^ connote he^ . 
pleaded for it* But cuftppi ^^ the rulji^ princi* , 
pie that gpverns all. Sa4 is the condition; of, the 
labouring c^tle ; which are often reduced to . 
thiftles, and withered ftraw; A fingle^ acre of 
red clover would give mpre food than a. whole 
outfield J yet how cpnuAon is the complaint of . 
tenants, that they are difd^d from carrying on 
any fummer-work, for wajnt of. food to their 
horfes \ a fhameful complain^, coniidering hpw ^ 
eafy the remedy is. \ . 

Guftom is no where more prey ^ent th^; ia the 
form of ridges. No lefs high than broa^, th^y 
are enormous maffes of accumulated e^tih^^ ^bat 
admit not crofs-plowing, nor any plowing but 
gathering and cleaving. Cuftom and, ^ipitation 
are fo powerful, as t|iat our xidges are no -Icfs 
high in the fteepeft bank, than in the flatteft^ejd. 
Balks between ridges are eq;i;^ally frequent, though 
invincibj^e phftriuaions Jp good culture. It would 
puzzle one ^t .firft vicjw ^o expji^in, ^]iy fuch ftrips . 
of land are left untiUed. They mull have been 
referved originally, as . a . rcceptade for ftones, , 

thrown 
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thrown ©flf the • tilkd* tend ; aftd ' hulb^rtdmen 
wetc icd by inritatfen to leave fuch drips, eveii 
where there wete few or no ftone^. 

Tbe ptofier time for plowing oi* harrowing, h 
whfen thjs' foil upon ftihrihg moulders into fmall 
parts.' This is not obferved by farmers fo care- 
fuSf as it otight t6 lt)e. How common is it to fee 
even a ckly foil plowed, when forked' in water, 
or when hard like a ftone: Little attention is gi- 
veir ^ tdf what inay be termed the froji prepara- 
tiak ; which is, to* open the ground before win- 
ter,' in brdet that froft may pierce deep, and 
mellow the foil. 

Shallow plowing is uAiverfal, without the lead 
regard to deepnefs of foil. ., The temperance of 
our pbople may bid a ^'ropei^^ fubjed for iroriicaL 
praifej for though natitre affords commonly ten 
or twelve inches of foil, they are humbly Satisfied 
with a half or third. • t 

RibT)ing is a general pra(9:ice, thought the flight- 
eft refledion is fuificiem to make it evident, that 
to leave half of the land untilled, muft be wretch- 
ed hufbandry. 

Summer-fallow has of late years cre|>t in, and 
is now common in three or four counties. In 
the reft of Scotland, for Want of fummer-falldw, ' 
there is a continual ftruggle for fuperiority, be- 
ti?^en com and wfecds. * Po not fuch provoking 
farmers fee, that: it is fruitlefs to manure land o-" 
ver-idn. witii wdeds ? Do they not obferye, that 
Ddgt ' the 
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the maairre they beftow encourages weeds as 
much as com ; or rather, that it invigorates the 
weeds to deftroy the corn ? Make a progrefs 
through Scotland, you fee ftubbom weeds in e- 
very corner fcattering their feed, and fouling the 
ground more and more. It is an eafy work to 
cut down weeds before they go to feed. Would 
not one think, that work fo eafy would never 
be negleded? and yet it is never done. A 
Scotch farmer behaves worfc than Efau : the lat- 
ter got a meft of pottage for his birth- right; the 
former furrenders his to weeds, without any re- 
compenfe. 

There is fcairce fuch a thing pradifed as to 
harrow before fowing. The feed is thrown inta 
rough unevtn ground, and the half is buried. 

The roller is a mod uleful inftrument. It waa 
uoknown till lately j and ?ven at prefent is very 
Tittle ufed. 

With reg^d to rotation of crops, amoft im- 
portant article^ there is great ignorance among 
our farmers. As it would be tedious to enter in- 
to particulars, I refer to- ch. 7. where that fub- 
jeft is treated of. 

. Our farmers fhow very little Ikill in harveft- 
wofk. Iconfinenlyfelf toafingle inftance. The 
fheaves are bound up with a rope, compoied of 
two lengths of the com, twitted together; which 
makes the fheaves commonly of a monftrous lize. 
The binder^ prefling hard with his knee, binds 
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the (heaf fo clofe, as with difficulty to admit his 
finger. The weather muft be extremely favour- 
able, if it be fufficiently dry ifi a fortinight, to be 
ventured in a ftack ; k cortiinonly m^ft ftand iti 
the field three Weeks^ Let any one c<]fhfider the 
rifle of the crop in various weather, .fetch as hap- 
pens ordinarily in autumn. Nor is this alL 
Such (heaves are not only unhandy, but are apt 
to loofen in'being carried to the ftack, or from 
the ftack to the barn. A. ftieaf fliould never ex* 
jceed'what can be flightly bound tpgether with a 
fitigle length of the com : it is fitter xo be ftacked 
in a week, than ordinary iheavesda three. 

No branch of huftiandry-is left underftood, 
than manure^ A dunghill is a very improper bed 
for cohi :*'liiqe and marl are ftill more improper ; 
for nothing will grow on them. Hence it is ap- 
parent, that the iiitimafe mixture of manure with^ 
the foil, is the gteat circumftanee for vegetation.* 
In order to that end, the- foil ought to be highly 
pulverifed and the mapure divided into its fmall*- 
eft'parts^ With refpeft Jo dung in particular, it 
ought to be carefully mixed in the dunghill, not 
negledting to divide by the hand any lumps that 
may be in it. Let our farmers fay, whether they 
are fo accurate. '^Nothing more ordinary, than 
heap^ of dung withering in the fiJld, incapable 
to be intimately mix^d with any foiL Nothing 
more ordinary, than dung laid on the dunghill in 
' • D d 3 Ijarrowfuls^ 
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barrpwfals, wjthoot bfui^g i^rcadwr mijted with 
what wai there h&tdvi^, : : ■ i 

A potato is a moft v&fol ;pja»t, *9Ji» when 
j)Toperly cultivated^ affords a.pleptifUJ cwp. It 
is a great refource to the lahpuriag pocfr* being 
a- ttouri(hiDlg food that r^wire^ very little copkr 
ing. We have been afflicted of late years with 
very bad feafons, which, but for .that refoturce, 
jnull have driven many of our people frcwa their 
pative country* Yet potatoes/ to this day jcojU- 
tinuc to be propagated iJj la^-l^s; ; Expert 
fermers, . not many in . numheaf, raife them yith 
the plough at the twentieth: jpart of the expence. 
This method . has befide f jto other adyahtfiiges ; 
it leaves the foil in the beft JftataJ for fttbfequttot 
jcrops ; and the potatoes are rnQrepalfctaWcthrfn 
what are raifed inalazy-bed^. , 

Swine make a profitable^artidle.of huibaodry, 
very little attended to in Scotjaadi T.heyigte 
fed at a fmall expence, and yet, mate eioft 
nourtfhihg fodd. Every perfon who has a cow, 
ought alfo to have a pig. This is uniwrfal^in 
England; it is creeping. into Berwicklhire, but 
in few other, places, as far bs I kiiowi 

Very few fjtrnjs in Scotland are juftly propor- 
*tioned : fome are too fmall ^the bulk erf them 
too large. The ibrmer lead to a habitt>f4d|e- 
nefs ; the lattaer into ia .habiti.of flovenlinefs, hy 
want of ptowir tb do j uftice ito fevery part,, '^fecre 
4? rtot m article in hi^todty mote effepti^l^ than 

to 



Digitized by 



Googk 



Ajt.2. ScotOH-HU^SOdMbfllllT. '^X 

to adjuft a'ir«riii«oli<e ik^ and iabiIi£/of the. te- 
Aant. ■ •■•''• '•• ■ ■ 



• IA.«. T I*G LE II. 

i "'iwi; .. . r. '■: / . ... 

' Atii^A^Ti ton IMPftOVIHO AORPCUX^URB. 

IT? ik* a fl^axim in 'politics, that ev€ry country 
'If 'A be populous in ptoportion tO'the fertility 
of its foil y ti^oh IriiieH doc€fU<it agriculture is the 
tuoftWeful-^aU aits, ^fld yet it is a fadttfUtb, 
that IB- §defland^^is^t4ias advanced not £ax 
heyond the fipft ftag^of ks progrefs. ln:Jingland 
indeed, it has made a much greater adtmice ; 
and yet iar inferior in jperfe<3:ion to Englifh ma- 
nufa£tures and commerce. Agriculture is car- 
ried .on e^ery itrfaere without a Xchool ; and for 
that reafon/is colnmonly thought to require 4io 
feho(ding. Can a firitifh -minifter embrace any 
meafure mo(re patri^tic^ than to encourage 4igri- 
I culture and its profefibrs ? No other meafure 
would fo effedually aggralidize Britain* A fmall 
ihare of the money"tod attention bellowed on 
faifing colonies in Aifterica, would l^ave done 
wonders at home. And^ yet, mark the ftriking 
^fference: our artfe-areJ our ownvwhich^ we ne- 
ver can be d^prjved' ot^ while* induftiy remains : 
in the very conftituti0rt of'<lur coiokites, on the 
contrary^ th^re are caufes 6f fepacatiooy that grow 
D d 4 daily 
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daily more aii4 mcn^ efficacious j^i^ia^idc jtsiHewl^ 
ed country, ^ fertile foil, navigable xiyctB, aqd # 
growing population. I difregard the prefentre* 
bejlion of our Americans : for they will icon ba. 
reduced to obedience, \ But a$ th^y/detive fircmi 
Britain high notions of liberty and independence^ 
and as they are daily in^roMing ^ powv^ftod o^ 
pulence, the sera of their total (eparation cannot 
be at a great diftanc^^ It i% indeqi flibAtrditf 
think* that a great nation^ it tla& vigvmriaiiprQi 
fperity aiid patriotifm^ can be kepitioi &^€doO( 
by a nation notowire powerful, eMtvaXfidf by- 
bi&uryand^avarice. Let us not hew^fver de^oods 
for if agriculture be cartied onibu|; tQ>tbe pear« 
^M^ion that ous fbti ^d climate nsadiiky adin^ 
it will anaply a)mpe9£^e^eb4a!pf(hle£^<co}0'^ 

.^ Books are ufeful fiar advam^iilgi bufttandry^ iH 
tbertwife this little tr^tife ihould not haam fe^ 
the^Ughtt But books are ^ inferioi: to iivjtg.inr 
ftra&Qors, who popvey iinowledge bj fra<3:|ce ai 
well au precept. We have a board ftw maoafac* 
tures aqd fifherice; a wife infiiitO^Qft which ha$ 
bcea attended with great, fijicceia. . Why no$ sJio 
ft b<»^rd for Hgrioultore? Is agriculture a l^fa^ufe^ 
&l actithiQi thefe ipentioiied ? .<^ dtfes it l^s r&t 
quire inftrii^on ? Hartlibyio hjslggacy^ Jjiinents 
thatuppubiic .dir^dor cf huibandryh^ eVer 
bee&ie(labliA>ed in £ilglaiidt The prdcnt titnei^ 
ill 9qgtlan^ the liflppi«ft im fwch an-^bliOimen;^ 

Before 
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p$<^,wje^;fi| ti»uml]i64 with opprefilon, t^ 
tbf^ moft aWe 4ire£U)r. would ba^ve jnade nq > im- 
{H(ttffio]2* , r Fareedpm has braced their oerve^^ ^ wd 
^ mad^ tbem-'t^e heart to^ be induftrlous^ 
Xhey liftea^to inftrudion; , let? them perpeive 
their intcrc^ and they vf ill i^etfn}Ji^t,f^^i{^ 
y^aat they ra^c tau^t, A hoax:d fox agrifij^Jt^je 
wjojijd aaftoflff us haye, wpndeijfuJ.Xuccefe'ip ^9xiyi 
impoortsuit .arjcJioki^* CQnfidqviog the quantity of 
wafte,laiid>evenin cmr heft cultivated counties^ 
it is ODt tocr fan^^e, to^ Jiqpc, .that ow cornt 
qrop^ luay Jbe dwbled./ , WPf'l^ ^ blqffing Vo^ld 
this be tQ,r^cotl^nd^jrhiah fpif /itiany years has 
l^n. re^uc^d: to /iiaport ,g«eat qwjatiti?s? Q]fs 
horfes and horned cattle, are. f^ inferior ptwhat 
^ay^be prodv^ced by good ma^^gement. Our 
Ibeep -w^i^^: not above, fen ppundp a-qua^er, 
nor ^heir.^pol aWe. two powods. rX|\«.fpil by 
good ^culture; would fee4 fecep, tq- 1^ J^^ght o£ 
-^we^ty-fourj^Qpdsa-quartejT,; carrying from fix 
t9 tenpouiHi$.of wool^ a valua,l^e ^cquiption to 
the woolen mawufadure. r Lainbs, in fev^al j,n- 
ftancts have been advanced to. twelve fliilling^ 
a*heady and wedders to &rty fl^illin^s. r Thefe 
are but a fpecimcn of the various improvements 
tbat.might be perfeded by fuiQh^ a board. 

The plan I ^vein view, is . jimpk.. Let th?. 
board con^ft of nine mcipb^s, the moft noted 
ibr ikill in huibiiiidry, and for {wtriotifm. As { 
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propoft no rewsM'to t§iefe gehtfemen biit ^ 
honoor of ftrving thfek cottirtiT; t^e ehoice !vi4& 
not be difficnlt : in Iterative employments, perio* 
nal connedions have' more infiueneethan^peffo^ 
nal merit ; and it is avarice only that fets people 
at variance. Where petfonal meritis the fole ob- 
}^&, of choice, thete is feldommnch difference in 
Opinion. And t6 have u right fct of members at 
fii'ft fe of the utmoft importance. IFdcficietit in 
knowledge, thejr Wilt have no itifitiehce^ end per* 
haps be fneered at/ But let tneii be^chofen^who 
have the public tSfcei for tliOT^ 
great authdrity,*^aAtfeVcry'ftirc^cfarf theirs wi^ 
be obeyed. ' "to fealeTthe boaVd ^ih the laborious 
branch of Aeir buMefi, they^dught to 'Be pro- 
vided' ^ith an alAe'feetetary, to minute tbeir pro- 
ceedings, to writfe thdf difj^^dtdbesf, -and to carry 
6n their correfpondehte, foreign atwi donieftic. 
As pundlual attendance is neceflary, the good be- 
haviour of ibch an officetmay well ehtJtle him to 
i faiary of L. I66 yiearly ; with thfe^ addition of 
ti. 30 more in a year of extradrdiTmtyTwfiAefe, *t 
thfe difcretion df'the* board; but hot unlefsail 
th^ rrteinbers be unanimous. A lat^ger-felary 
would bfe an objeft of interift, and fobn degene- 
rate irito a flneciire. ' " "V 

A regular trieriting once a-moiith'may be fdf- 

Jicient ; x^ith liberty to thofe;whb h^ve moftlei- 

fure, to mdet atf InterVah^br eipedittng wlmt 

may require difpatbli. 'ft wdttld eramp the pro^. 

' ceedings 
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.OQ^ingS oC&tiiia bow5d; itP coRftne it to.^;qin)- 
-rumi As tl^ej?e cajihot be Ai^Mfeiah^r^l^ ^^)(/:rea|e 

,b^ fidal, if.^otjfckeroi bxcftiJ^Qoal^rji^jBJi^r tbe 
0^« monthly meetings r;. > rrr . j /.ii i 
; Th^ tbings ©oqelBury tQ.}>^mdfixt»Sffiu by.tbis 

JwM Xe<jijkd)nmOh>tlaf^ur«fed/tga^ 
i^r. tti: malie Qiit [inflate of tbc-^ufbandry pt^j^ifqd 
Jn rthq di^feB*>wuftties'^, iu' wbith jiptiqemi^ft 
be takeai ofitbcriimate, of ,tte foil^ 9^ the mode 
of qqoppir^i i tnd of the iaft rtutifepts pf hu/feamjiy, 
j^ting the ]^?piee§(ftf i^l/thef^aiff ipijijar^ tbat ^nt;^r 
4i}to .fjMrmingH, f ,Xhe ae^t iSiWRmen inftjffiajif^s 
.% improviog :h^ftiai>4ryi Atftj?^^l;o tiic,/qjlj^ 
; fituation qf e\»ry . di^^rii^ ; Tvi^ffff?4al yefefj^flcje 
4p tbe f prefect pra|(aice> jftift\vi»g rW^ere , ^t^ fS; ,4^^ 
f(3<l4ve,w errojupws, . 3%d, Mopping; tjjpjheap^ft 
i|t04 «H>ft effeiftual ,cQrf^<5ion^j l;i^F^ef(Ef^pre^^iJ|. 
jfmciesbteing jfettjed, t^he or^kiajry Jqafiqefs of the 
bg^rd isa^y bp ,^ri:i^d ^on ^a[65ly agd ppnu^^f^- 
. wfly^ - .In. thft fijcft pliac€^ Jthcf e is a nqceflity for 
ap kilp^pr^ |i»n>?d.hy.Jih?I:^^d, to of^^ie^ 
prQgrcf$ fromtim? t<?,tirae in fq^cefliye . pl^es, 
for xeporting the yprogrefs of ;^hea^prov^ej;jt8 
dirededa and i^r.givjng inftrajf^on ki.<?afes;th?t 
qaiMiot fo cl^rly bflpj^wt ip wjf^ljisig. ^ In tji>f s .pyp- 
^rdTs, fpec^r notice ought tf>b9tafc^i|,pfsh?;beft 
cond**^edi^Ws>_:«i5t(eth§r hyA«*^gr48 9K tqpsuats. 
-'u, A 
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A few filvcr medds beftowed an the fnoft deferv- 
ing, will lx)ufe emulation in all, and promote iD- 
duftry. Second, this board will conflder it as a 
capital branch rtfbufinefs, to anfwer queries, and 
to folicit a correfpondence with men of fkill. 
Third, they ought carefully to inform the'mfelves 
of every invention that tends to improve the art, 
and to publifli what th^ thinkufeful. Fourth, 
premiums ought to be propofed and diftribiited 
among thofe who profit the moft by the inftruc- 
tions of the - b6ard^ Thefe* premiums ought to 
be ploughs, harrows, carts, cohftruded after the 
bed models; which befide exciting induftry, 
will be a means to introduce the 4)ieft hulbandry- 
inftiruments. "Fifth, in ho 6f tier refp6ift would a 
board of agriculture be fo ufeful, as in ^i reding 
proper experiments. Agriculture, though the 
prime of arts, is fei^ from perfeilidri in any counl- 
try. This in part h owing to its complex na- 
ture ^, but chiefly, to the length of time that 
is neceflary to afcertain, by ii' cfourfe of experi- 
tnents, any capital point in theoty or |)radice. 
The life of man is too fliort fob* fiieh' an under- 
taking. The only remedy is to cihpldy many 
bands upon different experiments ; which cannot 
be done effetftually, but under the direftion of a 
board that never diea^. Let lifts be made fh)m 
time to time, of the points that are capable to be 
iifcertained by eiperimtnts : let proper experi- 
ments be fuggefted ; let thiefe experiments be 
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diftributed apjong pcrfons of Ikill* And when 
their fuccefs is reported, the conclufions that: 
may be drawn from them ought to be publifhed. 
This would be the moft eflfedual method that 
ever has been contrived, to ripen knowledge iii 
hufbandry. To cailivca this branch of bulinefs, 
premiums ought to be propofed, lucrative as well 
as honorary. 

Of the premiums to be diftributed, fcarce any 
would be of more general benefit than to the beft 
hand-hoers under the age of fifteen. Boys in driv- 
ing the cart or the plough find exercife for their 
limbs ; hut in hufbandry the arms are feldom 
exercifed t21 they be fuU grown. I relifli band- 
hoeing for keeping ground clean : I relifh it more 
for the opportunity it gives to exercife the arms 
of young creatures, male and female, from ten 
upward : give them only hoes of different fizc^ 
adapted to their ftrength. I venture to af- 
firm, that the ftrength of a man's arms who Jizs 
been employed in hand-hoeing from his tender 
years will be far greater, perhaps a third, thao 
if they never had been exercifed till he was fully 
grown. This would be a great advantage in 
feveral employments, civil and military, as well 
as in agriculture. Add another advantage. 
People accuftomed from their tender years to; 
keep ground clean, will contra<5l an early aver- 
fion to weeds, and declare perpetual war againft^ 
them. My labourers h^ve good kitchen-gardens, 
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whdre Qnibn8,lee£s^oablMi^ tqarmfv- ^uid fiotti^' 
toes arc fown ia .drills. The hoei isioonftaBid)^ 
employed by their wixesoff their children. Yd^ 
may feet a dirty face amor% thend^ fai:^ not a dirtr|^ 
gardcii. . J . . J . . 

To make the board. prcKsedl witil fpint^ja^bctok 
or pamphlet ought to be pubMied: anmially^ ^Gtn)^ 
taining their tranfaftions during the. pfccedilig^ 
year. The profit of thecworkdsa;pci?qiiifite to 
the fectetary ; which will cmsourage^iim to be** 
flow hi§ utmoft ikill in the compilation, . 

. To procure public fayoujf, mtn tof cfaara£bey. 
and Jcnowledgo may fee introdiiocSd by: the mem* 
hers at thi^ir monthly meetki^, to affift in theirs 
deliberations- . . .. * 

The choice of proper members i» the. g^pitaii 
point : The whole depends ronitrfi The choice te* 
the more difficult, asit muft be; confined to gen- 
tlemen who refidet in Edinbiirgh, fome part of 
the year ; becaufe fir om others punftual att^ndnj 
ance cannot be expe^ed« . It would be'uafafe to: 
leave the choice to members of Parliament v who, 
even againft their private fentimente, are obliged} 
to folicit £oT their friends and voters, without re- 
gard to merit« The ^ choice muft not be leftab-^ 
folutely to the chief miniiler : who, at fuch a di*- 
dance, is feldom perfonally acquainted with the 
beft qualified. The fafeft method I c^n think of 
is, that the juftices of peace of eiach com-coimty, 
ihould at a quaarter-feflions name one^ Out oft 
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thcfc^: the iwe members are , cfaofeti by thd 
Crown. 

In Scotland, mdny nofekm^n and gentlemen, 
(kilfiU in husbandry and aealous to promote it, 
would make excelleiit members but for their 
diftanoe.from the capitals * To: tecpjire conftant 
attendaocd iirbm fuch would be too great a bur- 
den ; but to entitle them to a£l'when they Ihould 
find i^ convenient, under the title of honorary 
members, wmid add great luftre to the board* 

The chcfice of a:mcmberrtofupply a vacancy," 
i* ft matter m> lefs^dclicate/ Afociety of gentle* 
mea who Jferve for honour not for prtifit, are well 
c^ntitted to <ihoofe their companions. But to a* 
void faiftiott, which would be ruinous in fuch a' 
fodety^ the choice ought to be JuAanim^ous, The 
dident of a firigle;member need not be regarded ; 
butif; t)(VOi diflei^t^ the choice ibuft be in ther 
Crown. If a member be abfent three fucceffive 
ngtokithly meetings, withoiit an excufe approvetf 
by the board, he is to be held as having delerted 
hia office^ to make w^y f<«f the election of a* new 
ildember. 

Thci ele<9iiQnof a fccretary is a point ftiit more' 
delicate. The board ought natiflrally to have the 
choice of their own fecretary ; but in cafe pf a 
divifion, the.diffient of thrde from the other fix, 
fcall transfer the eleikion to the Crown. 

-, The Royal Society in London, is perhaps the 
only fociety in the world, that Has flourrftiied fo 
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long, with no other motive but thirft for know- 
ledge. The members have now an additional mo* 
tive, which is the reputation of being enlifted in 
a fociety fo illuftrious. In the prefent low date of 
patriotifm, afFedlion to one's country is not alone 
fufficient, to preferve l<Mig in vigour a: board of 
agriculture. Luckily, there k an addidorial mo- 
tive, inherent in the very nature of the inftitu- 
tion4 Money is noceflary to carry on the opera- 
tions of the fociety j and the diftribution of th« 
money among perfons of merit, will be a con* 
ftant entertainment to the members. A great 
fum would be a temptation to liiiiapply it^ There^ 
fore, no more ought to be put in dieir power, 
but what is barely fufficient to carry on the mia^ 
nagement with fuccefs. B^de the fecretary's (k- 
lary, L. 500 yearly difcrectly diftribdted amy be 
fufficient. And I boldly affirm, that fu€h a fum 
cannot be laid out with more advantage, whether 
the publip be regarded, or the good of a valuable 
portion of our people. 

The houfe pofleffcd by the Truftees for Manu- 
fa£tures, will afford good accommodation to both 
ibcieties ; and feveral of the ading truftees are 
qualified to make a figure in both. 

Zeal for the profperity of Britain, makes me 
ardently wilh to have this plan extended to Eng- 
land. The £ngli(h enjoy the reputation of being 
excellent farmers.; and fo they are, compared 
with their neighbours in France, Italy, and Spain, 

They 
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They/are .however far, very far, from thp,perfeq- 
tion of the.^rt. A board for agriculture-jis iodeed 
lefs ncceffary in England than iu Scotlan4 ; .hut 
that England would be greatly \iroiited by fuqh 
an inftitution, will be acknowledged by ev^ry one 
who is acquainted with Englith agriculture*. I 
appeal to Mr Young for the following, fedls,.. ex- 
tradled fipomhis different tours.; wbich^^at.the 
fame time^. are but a fpecimen of much wrong 

pwt^ice mentioned, by him, ,. 

, Sel^cMWfisaplough feenin England with fewer 
tlun f0ur Ijjocfcs, nor is it dways, confined to. that 
Somber j: and,. yet feldouj^are .more than two 
bpjjfes Tigceffary, if the plough be well cQnftru<a- 
j^ . 4^ great ium is thus expended upon fupe?- 
fluous-horfes, which ,- wounds the public by unne- 
ceflfery Gonfumption, is hurtful to landlords by 
lpffeniAg:th]eir r^nt, and retards the progrefexjf 
hiifbdudry. .Among numberlefs inftances, I men- 
tion the Ifle of Thanet, where the. foil is a light 
loam on a chalky bottom; and yet withtfour 
hor&s in each plough, they feldom pierce, deeper 
/than. t3hj:ee inches, which is fcratching. inft^ad of 
• plowing- In JLeicefterfhire the common pradice 
is to ufe from four to feven horfes in a plough, 
even where the foil is a fandy loam. With this 
plough they feldom do more than half an acre in 
aday V and. yet there are gentlemen there who 
with two horfes plough with cafe a whole acre/ 
The number of draught cattle is feldom pro- 
portioned, with any accuracy, to the extent of 
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the.faniL Frequently, no fewer than eight horfes 
and as manj oxen, are employed in a {aim of a 
hundred acres. With fuch an expence, the land 
muft be fertile indeed, if it afford any rent to the 
landlord. In fome farms not exceeding fifty acres, 
fix horfes are kept. The ufing oxen inftead of 
horfes, and employing no more of them than ne- 
ceflary, would be a faving to England of feveral 
rnillions yearly. Were that improvement accom- 
panied with a proper regulation for the poor^ 
England would be in a higher ftate of proiperity 
than is enjoyed by any other nation. 

A fkilful rotation of crops is far from being 
common. Inftance? are frequent in every part of 
England pf the following rotations, fallow, wheat, 
oats, wheat, Alfo, fallow, wheat, oats, oats. 
Alfo, fallow, wheat, oats, barley. Alio, barley, 
oatSj.oats.^ Alfo, turnip, barley, o^ts, oats. E- 
ven the beft foils muft be exhaufted in tin^e, by 
fuch oppreffive cropping. 

The great advantages qf hprfe-hoeing, are a 
crop, and at the fame time a fubftantial fallow. 
And yet borfe-hoeing, though invented in Eng, 
land, is not praftifed there. Many fariners do 
not even hand-hoe their turnip crop ; and many 
neglea to hand-hoe their bean crop, after being 
fowed in drills. 

The proper management of artificial graflfes, is 
far from being common. Of all grafles, red clo- 
yer, js the moft beneficial ; and yet there are farm- 
eF5f mt a few in pumber^ wljo baniOi red clover. 
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as hurtful by foftering weeds. It has indeed that 
cfFedl, if allowed to grow three or'four years ; 
but why not change it every year ? It is not un- 
frequent to fee a field left to be covered with na- 
tual grafs. By this flovenly pra<5icb, the crops 
are not only fcanty but of a bad kind. In Ber- 
byfhire particularly, a field, after three fucceflive 
crops of oats, is abandoned to nature. Worfe 
hufbandry is not to be met with, amorig the moft 
ignorknt farmers in Scotland. 

Dtaining indeed is common, but conducted 
with little ikill. There is no fuch thing known 
in England as drains on the furface made with 
the plough ; though fuch drains poffefs the ad- 
vantages of being cheap, effedual, and perpetual. 

Let me add to thefe the following of my own 
obfervation. Travelling from Burrowbridge to 
Ferrybridge, Doncafter, Worfop, Mansfield, Not- 
tingham, &c. the land is moftly of a fandy foil. 
The far greater part is laid out in grafs enclofures, 
which give no proper return as the graft foon 
withers in fummer. It ought to be cropped with 
turnip, potatoes, barley, hay, and plenty of red 
clover for fummer feediilg. Such cropping would 
afford four times its prefent rent, befide promo- 
ting population and the public revenue. But with- 
out a board of agriculture this reform cannot be 
made. A board of agriculture would fele6t a few 
of the mod promifing tenants to execute their 
improving plans, and join with the landlords in 
premiums to the moft deferving. Succefs and 
Iprofperity would prevail with others to follow their 
£ e 2 example. 
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example, From Birmingham tq Liverpool tl^o' 
Woolverbampton, Stafford, &^Cp ^loftly a landj 
foil, yet no turnip and little red clover. The 
making hay is not generally well conduced in 
England. In the year 1778, the weather was 
bpth dry and hot during the time of this ppera- 
tion; and yet I frequently faw the hay fpread on 
the ground lying withering whole days together. 
In the county of Cbefter, cbeefe is the chief pro- 
dud; and ytt appears Hot to -be managed to the 
greatell advantage. The grafs enclofur^ ^e far 
from being rich. It is faid indeed that rich grafs 
would make the curd fejrmQnt and fwell, which 
would occ^fion the cheefe to be full of holes. How- 
ever this be, I am certpn th^t an acre of red clo- 
ver would feed more than, fix of their grafe acres ; 
an4 if the cbeefe produced be richer, it niay not 
indeed b^ Cheftiire cheefe, but it will give a bet- 
ter pricQ. li| a dry fummer befide, their pafture 
grounds beconie early baye ;; and they fupply the 
want of grafs with h^y* Would not green clover 
be a comfortable irefource in fuch a cafe? But 
what I chiefly infift on as inexcufabje, is that their 
cows are a heavy burden. on tb^ni all winter, be- 
ing* fed with bay, and at times with (heaves of un- 
threftied corn. The foil is every where well adapt- 
jed fox turnip ; which during winter would pro- 
duce milk, fuflSrcient in butter to pay the expenoe 
0f the turnip ; befide preferying the cow^ in good 
fdight for calving. It would be ^afy for a board 
pf agriculture to fet on foot this improv^wnent ; 
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and as the prefent practice is of a long Handing, 
it will never be thofught of otHerwife. 

From the beginning of time every fubftantial 
improvement has been fet on foot by the landlord^ 
who has the capital intereft. The management 
of eftates in En'gland is generally not in the 
hands of^he prop tIeW, but of his (toward, whofe 
advantage it is to i(^£ieexe*the tenants for his own 
profit, and not to imptove the land for that of 
his mafter. It is his intereft to keep the tenants 
low^nd at his mercy; for an opulent' tenant 
might ft^d in oppbfition arid proclaim danger* 
ous truths. When this is the cafe, i^utiawonder 
to fee much bad hufbandry in England ? . 

The : foregoing errors arid imperfedlions, with 
' an endlefs number more, would be remedied by 
a board, ehiinent for patriotifrn and for fkill 
in ag?riculture ; andlfarmers would fairly be di- 
reded tcx the road that leads to the perfeftion of 
their art. Population! arid induftty would be the 
confequences, with a grfeat increafe in the pu- 
blic revenue. England would beconie fo pro- 
fperouS and powerful, as^ to fufFer little diftrcfs 
froin the lofs of its American colonies'*. 

/ E.e 3 AR. 

« There is another advantage of a board for agricultureV 
produ&it'e of a very fakitary-eflfeft. The Royal Sodicty at 
London, and fimilar focieties id diStrcnt parts of Europe, 
are foutid of great iitiWiy {6r promoting aod propagdtiiig 
knowledge. Every m*in Ambitious of xnakmga figure by 
enlightening dthers, has a learned fociety to apply ta, who 
kindly receive his work> aftd publifh it to the world under 
their patronage. In a country where fuch an inftitutioa 

does 



Digitized by 



Googk 



4o6 CxNERAL Heads of a Apft. 

ARTICLE III. 

GENERAL HEADS OF A LEASE FOR* A CORN-FARM^ 

IN a leafe of this kind, what chiefly ought to 
be in view, is to retrain the tenant from im- 
poverifliing the land, and yet leave him at liber- 
ty to improve it ; refembling a firitifh monarchy 
who has unbounded power to do good, none to 
do mifchief. In this variable climate, the te- 
nant mull not be tied down to invariable rules 
of cropping : an unufual feafon, hot, cold, dry, 
or wet, will neceffitate him, for a yea^ at leaft, 
to abandon the beft plan of cropping that can be ^ 
contrived beforehand. 

This obfervation is not intended to baniih rules 
altogether. Some tenants, like fome kings, may 
be trufted with unlimited powers. But fuch 
powers would be no left deftruflive to the g«ie- 
rality of tenants themfelves, than to their land- 
lords. Tenants, therefore, lik^ kings, muft be 
&ttered ; but in what manner, is a queftion no 

lefs 

does not exift, men of genius having little incitement to 
exert themfelves, remam in obfcurity, and tbeix: fligkt at- 
tempts die with them. Hie (ame utility will be derived 
from aboard of agriculture, efpecially if the ^ncmbcrs be 
men of knowledge refpeded in the world. By means of 
fuch a board, many ufeful eflays on agriculture would fee ^ 
, the light, which otherwife would not be attempt<d9 or if 
attempted, would remain unknown. 
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lefs difficult than ufeful. They ought not to be 
fo fetteredvas to bar improvements ; nor left at 
liberty to do mifchie£ 

BefOTC entering into particulars, itimuil be ob* 
ferved, that different fituations with . regard to 
manure, foil, and climate, require different modes 
of hulbandry. All that can be done in an . at- 
tempt like the prcfent, is to fu^eft sL few general 
rules for a landlord to choofe upon, in granting 
leafes. It is his bufinels to judge which of thefe 
rules will beft fit his fituation. 

The.firft refpe<as the time of eftauranc^ 
which, though an important article, is unnccef-* 
fery to be ^ilarg^d <m. here* It is believed to be 
now the univef Ikl opinion, that without a long 
leafe, it is vain to hope for an improving tenant. 
The inoft approved time of ei>durancc, as the like- 
lied to prevent wafte, is to fi^ a time certain, fup- 
ppfe nineteen or two nineteen year3 ; add to add 
the life of the tenant who is in poffeffion at the 
expiry of the time certain^ A mwi never lofes 
hope of living longer j and he wijl never nut out 
ground, that he hopes yet to be long in poffef- 
fion of By this means, the tenant is deluded in- 
to a courfe of management^ equally profitable to 
himfelf and to his landlord. But what, if, after 
liming or other expenfive manure, the tepant 
happen to die fuddenly before reaping any pn> 
fit ? With a view to that event, let there be a 
claufe in the leafe, for paying to his rcprefcnta- 
E e 4 tives 
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tiveS' what fum the tenant's profit has faUCnihort 
of theexpence. 

Second, Affignees and fubtenan^ du^t tD be 
excluded. For where a tenant has it in hk power 
to make his leafe a fubjed of cpmmecce# he win 
be fparing in laying out money on improver 
ments. 

Third, Whether the rent ought to be paid in 
corn or money, depends on circumftances« Goto*- 
rent cramps the tenant in his manageiftent ; . foir 
it obliges him to tow yearly cora cdf the fw>e 
kind with what he pays. Money- reot^ on the 
contrary, promotes good culture, in order to prct* 
duce the weightieft grain, the benefit iof whieh 
accrues entirely to the tenant. There taianad^ 
ditional reafon for money-rent^ that die; tenant, 
by prudence and patience, can draw a better 
price for his corns at the home market, than. his 
landlord cain. The rent therefore ought to be 
paid in money, uidefs where there is. a fuperfluity 
of corn for exportation ; which can be managed 
with more advantage by the landlord,^ who has 
all his ferm- corns to export, than by the tenant 
who has but a fmall quantity. 

Fourth, In this. country^ the profit of grafs is 
to this day not under ftood, Imt by a few.- . Com 
'is the objeA of the generality ; and that wrong- 
bias ought to be reftified, by a claufe' confining 
the tenant to a certain proportion of his land 
in com, a third, for pxampk, or a half* There 

. cannot 



Digitized by 



Googk 



Art. 3. ' Leas? FOR a Corn-Farm. 409 

cannot be a general rule ; because it varies with 
the natur^:of the foil:, and ftilljnore with the opr 
portunity of manure. But to give room for ex- 
traor4)nary^ improvements^ an addition to the 
.proportion of corn mi^ be indulged, upon condi- 
tion of paying ihillings additional rent for 
every acre above the proportion originally agreed 
on. 

Fifth, A claufe proJybiting white corn-crops tp 
be taken in immediate fuccefEon, willbe an e£- 
fei^ual bar againft impoveriflring the land* Peafe, 
beans,' turnip,: cabbage, and potatoes are profit- 
able crops ^ and red clover may be more profit- 
able tb^ any^pf them, by feeding all theJarmr- 
cattle'upon it, which, will fave many acres of pa^ 
fture. Thi$' and the foregoing rule; without any 
other precautioni will in all events fuffice to keep 
the vground in good heart. 

Sixth, The folio wing,^ or fome fuch. clat^fe; 
will excite a tenant's higheft induftry to improve 
bis farm>ifuppofing'it to be only for nineteen 
years. At expiry of the leafe, the tenant (hall 
be entitled, to a fecond nineteen years, upon pay^- 
ing a fifth part more of rent ^ unlefs the landlord 
^ve him ten years purchafe of that fifth part. Thp 
rent, for example, is L. jog. The tenant QfFers 
Jj. izo. He is entitled to continue his poflefiion 
a fecond nineteen years at the advanced rent,uja. 
lefs the landlord pay him L. 200. If he offer a 
ftill higjberxent, the landlord cannot turn him out, 
unlefs he pay him ten years purchafe of that offer. 

Seventh, 
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Seventb, As both landlord and tenant are con- 
cerned in preferving the fences, both ought to 
concur in the expence. Therefore, let the care 
of the fences be trufted to the landlord's hedger ; 
and whatever work is beftowed on the tenant's 
fences, (hall be paid to the hedger at fo much per 
day. Where the prefervation of the fences is 
left entirely to the tenant, he turns carlefs and 
does things by halves ; where it is left entirely 
to the landlord, the tenant takes no care to keep 
his cattle from trefpaffing. 

Eighth, In order to preferve to the landlord a 
privilege to plant trees, which is commonly ne- 
gletfted in leafes, I propofe that out of the leafe 
be excepted certain fpots, proper to be planted, 
for Ihelter, for beauty, or as not being araUe ; 
the landlord to enclofe and plant, the tenant to 
carry the ilones that are neceflary for ehdofing. 
To encourage him to preferve the trees, he is to 
have the whole weedings for the purpofes of his 
farm. There may befide be added a claufe^ en* 
couraging the tenant to plant trees, by permit- 
ting him to cut them down for his own ufe. And 
the landlord is to have his choice, either to pay 
for what are left at the tenant's removal, or to 
allow him to difpofe of them. 

Ninth, In a tenant two things are required f 
firft, (kill and induftry for managing the farm ; 
and, next, money for ftocking it fufficiently, 
without which, (kill and induftry avail not. With 

refped 
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reaped to both^ our common law errs grofsly. 
As to the firft, a fann can never be pntdently 
manned by a plurality ; for there it holds, fo 
many men fo many minds ; and yet, by law heirs- 
portioners fuccecd in a leafe, as well as in other 
heritable (ubjeds. To remedy the common law 
in leafes that go to heirs, let it be provided, that 
the eldeft heir-female fhall fucceed without di- 
vifion ; or that the landlord fhall have it in his 
power to choofe any of the heirs- female he pleafes. 
With refpedl to the other, our common law is 
altogether unjuftifiable, as it gives the whole flock- 
ing to the other children, leaving the bare leafe 
to the heir, without means to flock the farm a- 
Tiew, unlcfs other heritable funds be left befide 
the leafe, which feldom is the cafe. This is cruel* 
ly unjuft, both to the heir and to the landlord. 
The heir has not even the benefit of collation, be- 
caufe it would bring a plurality of conjund leffees 
upon the landlord. The heir therefore is fn ef- 
feft totally difinherited ; as a bare leafe is of no 
lignificancy without money or credit. The in- 
•j'uftice with regard to the landlord is no lefs fla- 
grant, who has thus a tenant impofed on him, 
from whom no rent can be expefted. To pro- 
ferve the leafe and flocking united, which mufl 
be done by paflion fince law is defedive, let a 
fum be fpecified in the leafe, fuch as may be fuf- 
iicient for flocking the farm ; which fum the heir 
fliall be entitled to deinand from his predeceflbr's 

reprefentative% 
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reprefent^tiveSp^Iunkife the fenn.be left to him 
with a ftocki^g .eqpal in value. And the daufe 
may be conceived in feme manner lik^ what fol* 
lows : " And confidering that if the faid A* B. 
** die during the curremiy of thisleafe^ his whole 
" moveables, not excepting th« fto&^ng:of h^ 
" farm, will fall by law to his other children, by 
" which it may happen, that w^hing is teftitojthe 
** heir but th* naked le^e, witbom a ftoekidg 
" or money to purchafe it ; therefore, to.prev^t 
" this hardfhip, equally prejudicial, tO' the heir 
*^ and to his landlord, it is esprefsly coyeaantedt, 
** notwith Handing the time of endurance aboi^ 
*' fpecified. That this leafe fhall fall and beextind 
,** by the faid' A. B's. death, unleis he make^ood 
" to his heir eflfeds heritable or moveable to th^ 
" extent of Sterling, the, parties beingieor 

" fible, that a docking proper for this farm can- 
" not be of value left than the faid fum// 

Tenth, To render, die removing of tenants at 
the expiry of the ieafemore eafy and certain ^an 
it is by our law, and without expence to either 
party, I propofe the following article. Suppofing 
a leafe for nineteen years to be agreed on at a 
rentof'L.50i let one^ two, or three years be 
added, binding the tenant to pay an additional 
rent for thefe years, a half more for example, or 
double. But with a proviib, that the tenant 
Ihall be at liberty to roixove at the end of the 

nineteeni 
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nineteen years, upon notifying to his .landlord, 
thtjee months bcsforie^ his intention to remove. 



A R T I G L E IV. 

PLANTS AND ANIMALS COMPARED. 

A NiMALs ETC provided with various powers 
•^^ correfponding 'to their deftination ; fome 
for fupporting the animal frame, fome for gra- 
tifyrng defire. Plants, in all appearance, havQ 
no feeling of plcafure nor of pain; and confe- 
quently no defires. . But they are endowed with 
powers for prefcrving vegetable life, as animals 
are for preferving animal life. Doth not the 
fpringing of the feed, the motion* of the fap, the 
production of leaves, flowers,- fruit, &c. proceed 
from a power in plants : as the> beating of the 
heart, the circulation of the blood, &c. proceed 
from a power in animals ? There is not an ar- 
gument for the latter that docs not equally con- 
clude for the former. 

Next, as to the power of loco-motion. That 
power is more perfeft in animals ; but plants pof- 
fefs a fliare of it, fuch as is neceifary for their 
well-being : they grow both upward and down- 
ward ; and in their progrefs to maturity, they 
are continually occupying new parts of fpace. 
Plants, it is true, cannot, like animals, go out of 

harm* 
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harm^s way ; but it is curious to obferve, how 
they exert that (hare of loco- motion they are ea- 
dowed with, to avoid harm. Upon the flighteft 
touch, the fenfitive plant (hriaks back and folds 
its leaves ; fimilar to a fnail, which on the flight- 
eft touch retires within its fliell. A new fpecies 
of the fenfitive plant has been lately difcovered. 
If a fly perch upon one of its flower-leaves, it 
clofes inftantly, and cruflies the infed to death. 
The nettle never fails to fting the hand that 
touches it. There is not an article of botany 
iriore admirable than a contrivance vifibleinraany 
plants, to take advantage of good weather, and 
to proted themfelves againft bad. They open 
and clofe their flowers and leaves, in different 
circumftances : fome clofe before funfet, fome 
after : fome open to receive rain, fome clofe to 
avoid it. The petals of many flowers expand in 
the fun'; but contrad at night, or on the approach 
of rain. After the feeds are fecundated, the pe- 
tals no longer contrad. The common goatfl3eard 
clofes up its flowers while the fun pafles the me- 
ridian. The pimpernel expands its leaves at fun- 
fet, and clofes them at funrifing. All the trefoils 
may ferve as a barometer to the hufbandmari : 
they always contradt their leaves on an impend- 
ing ftormi Some plants follow the fun, fome turn 
from it. Moft dtfcous flowers follow the fun ; 
*which has been long obferved of the fun-flower, 
^i^ile young and tender. The leaves of the mal- 
low 
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low tribe follow daily the courfe of the fun, 
from eaft by fouth to weft. Many plants on the 
fun's recefs vary the pofition of their leaves ; 
which isftyled tht Jleep of plants. Every bo- 
tanift, after Pliny, has obferved this in a field of 
clover. A Angular plant was lately difcovered in 
Bengal. Its leaves are in continual motion all day 
long ; but when night approaches, they fall from 
an ere£t pofture down to reft*. 

A 

♦ This curious property fty led ^^ Jltep of planU dc- 
ferves further illuftration, by an indu6lion of particulars. 
Yellow goatfbeard flowers in June. It expands its flowers * 
about three or four in the morning, and clofes them ahout 
nine or ten forenoon. The flowers of fmooth fuccory 
hawkweed are expanded from four in the morning till 
noon. The African fowthiftle with a poppy leaf, expands 
its flowers between four and ^x in the morning, and 
clofes them about three hours after. The flowers of the 
day-lilly, expand about five in tlie morning, and clofe 
about feven or eight in the evening. Wild-poppy with 
a naked ftalk and a yellow fweet-fmelling flower, ex« 
pands its flowers at five in the morning, and clofes them 
at feven in the evening. Bindweed, a little blue convol- 
volus, expands its flowers between five and fix in the 
morning, and clofes them in the afternoon. Kofe-colour- 
ed goatfl)eard expands its flowers between five and fix' 
in the morning, and clofes them about eleven forenoon. 
Dandelion flowers early in the fpring, and again in the 
autumn. It expands at five or fix in the morning, and 
clofes them at eight or nine forenoon. Narrow-leafed 
buihy hawkweed expands about fix ip the morning, and 
clofes about five afternoon. Succpry-leafed mountain- 
}iawkweed, has its flowers expanded from fix in the 

morning 
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A plant has a power ofdirefling its roots fbi^ 
ptocuring food, A quantity of fine cempoll for 
flowers, happened to be laid at the root of a^ full 

grown 

morntng till' five aftemooti. The garden-bawkweed with 
deep purple flowen, expands fi-om- fix or fey^n in die 
HMTtuag till three or 4rar ofteriHKHi. The tree, fow- 
thifUcy common ii^jcororfidds, flowers in June, July and 
Angufl, expands about fix or. feven . in the morning, 
an!l clofes between ii and 12 forenoon. The other 
fpecies of the fowthiftle follow nearly the fame courfe. 
Garden-lettuce expands about feven in the mornings md 
clofes about ten forenoon, tiawkweed flowers in July or 
Auguft. It expands about feven in the momiogy-and 
keeps expanded till about three in the afternoon. Bpfliy- 
hawkweed with broad rough leavesp flower$ Jqne apd 
July, is expanded from about feven in .th& morning till 
one or two afternoon. , Branched-fpiderwort with a fm^ll 
flower, expands . about feven in the morning, and clofes 
between three and four afternoon. White water-lilly 
grows in rivers, ponds and ditches 5 and thc^ flowers lie 
on the furface of the water. At their time of expanfion, 
about feven in the morning, the ftalk is erefted, and the 
flowers raifed above the furface of the water. In this fi- 
tnation it continues till about four in the afternoon, when 
the flowers fink to the furface of the water and clofe. 
JMarygold with indented leaves, has its flowers expanded 
from feven in the morning uU threei or four a£cemoo9« 
Linnaeus obferves of this plajnt, that if its flowers exp^od 
later than their ufual time, it w^l mofl; aflfure^j rain that 
day. The male pimpernel flowers in June, and contini^ 
to flower three months : it expands. abput;, ei^ ^,^9 
morning, and clpfes not till pad noon. ^Thg l^luCrfloi|ie]> 
ed pimpernel with narrow leaves, obferves. nearly, the 
fame time* l^e proliferous pink expands its flowers 

about 
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grown dm ; where it lay negledled three or ibut 
years. When moved, in order to be carried oflf, 
there appeared a net- work of elm-fibres fpread 
through the whole heap. No fibres had before 
appeared at the furface of the ground. The red 
whortleberry, a low evergreen plant, grows na- 
turally on the top of our higheft hills, among 
ftones and gravel. Thisifhrub was planted as an. 
edging to a rich border, under a fruit- wall. In 
two or three years, it over-ran the aHjoning deep- 
laid gravel- walk ; and feemed to fly from the 
border, in wh^ch not a fingle. runner appeared. 
Were our London aldermen equally temperate, 
they might paitake of turtle and v^nifiHi with 
fafety. An effort to come at food in a bad fitua* 
tion, is extremely remarkable in the following 
inftance. Among the ruins of Newabby, for- 
merly a monaftery in Galloway, there grows on 
the top of a wall, a plane-tree about twenty feet 
high. Straitened for nourifliment in that bar- 
>ren fttqation, it feveral years ago directed roots 

F f down 

about eight in the morning, and clofes them about one 
^afternoon. The flowers <rf wild fuccory, open about eight 
forenoon, and keep expanded till about four afternoon. 
Wild marygold has its flowers expanded from nine in the 
morninig till three aftemobn. The purple-fpurry flov^ers 
in June, expands between nine and ten in the morning, 
and clofes betweep two aud three afternoon. Common 
purflain expands about nine or ten in the morning, and 
clofes an hour after. The lefler water plantain opens its 
flowers about noon. 
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down the fide of tlie wall, till they reached the 
ground ten feet bdow ; and now thfe nourifh- 
ment it afforded to thcfe roots during the time of 
their defcendiog, is amply i-epaid, having every 
year fince that time made vigorous (hoots. From 
the top of the wall to the fur&ce of the earth, 
thefe roots have not thrown out a fingle fibre ; 
but are now united into a pretty thick root. 

Plants, when forced from their natural pofition, 
are endowed with a power to reftore themfelves. 
A hop-rplant twifliog round a ftick, diredts its 
courfe from foutli to weft as the fun does. Un- 
twift it, and tie it in the oppofite diredion : it 
dies. Leave it loofe in the wrong diredion : it 
recovers its natural diredion in a fin^e night 
The leaves of all trees and vegetables, have an 
upper and an under furfece which never vary. 
Twift a branch fo as to invert its leaves, and fix 
it in that pofition. If left in any degree loofc, 
it untwifts itfelf gradually, till the leaves be re- 
ftored to their natural pofition. What better can 
an animal do for its well-fj^re ? A root of a tree, 
meeting with a ditch in its progrefs, is laid open 
to the air. What follows ? it alters its courfe like 
a rational bein^, dips into the ground, furrouirfs 
the ditch, rifcs on the oppofite fide to its wonted 
diftance. from the furface, and then proceeds in 
its oriigtnal direftion. Lay a wet fpuiigc^ n^ar a 
?0Qt laid open to the air : the root will dked its 

courf^ 
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courfe to the fpupge. Change the place of the 
ipuoge: the root varies its diredion, " . ., 

Suqh anim^]^ as are naturally weak» exert, f:l^dr 
felf-piotive power to remedy that defed, hy join- 
ing in fociety. Plants are no^ capahl^ of foci^ty ; 
but feveral of the^x fupply their natural weak- 
nefs, by everting their felf-motive power in aman- 
ner that would do honour to an animal. Tjt^ 
oeconomy of fcandent plants is in that refpe<a, ad- 
mirable. Obferve how they direct their coujjfe 
to any thing that can fupport them. Thruft a pole 
into the ground,, within a moderate, diftance; a 
fcandent plant direfts its courfe to tl^e pQl^ lays 
hold of it, and rifes on it to its natural height* A 
honey fupkle proceeds in its courf^ ,till it be tqo 
long for fupporting its weight j and then ftrength- 
ens itfelf by (hooting MXo a fpiral. . If it/ meet 
with another plant of the fame kind^ they co^- 
lefce for mutual fupport ; the one fcrew;ng t9 the 
right, th^ oth^r to tbe left. , If ai.honeyfuckle 
twig meet with a dead branch, it fcr^w^ from tl^ 
right tp the left. The.clafpers of briony ihoot 
in a fpiral, and lay hold of wbateyer comes in 
their way for fupport. If after completing a fpi- 
ral pf three, rounds they meet with nothings they 
try again by altering their cQurJfe^ , — , 

Natures has alfo provided a .remedy fp,r tree^ 

that groW; too iaft in a fruitlul foiU Some form 

the upper part of the weak and tender ftem into 

B fort of fcrew ; which is ftronger than a ftraight 

F f 2 line.. 
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line. This among others is the cafe of the larix. 
A tree bent by too fall growing, pufhcs out all 
its lateral branches on the convex fide, in a di- 
reflion between perpendicular and horizontal, as 
If it were expanding wings to raife itfelf up. 
The^^ are at Kames, elms that when twenty feet 
high were bent down by overgrowing, the top 
almoft touching the ground. In that ppfition 
they continued feveral years, till tliey were raifed 
by lateral branches as above defcribcd ; and they 
are now perfedly ered:. 

The OBConomy of fome water-plants is fingular. 
As the farina foecundans cannot operate under 
water, a water-lily, be the water deep or (hal- 
low, pufhcs up its flower-flems till they reach 
the furface, and then flowers in open air. 

The comparifon between plants and animals 
may be carried a great way farther. There arc 
powers in every arfimal, to ftruggle for health by 
expelling difeafes. All that a furgeon can do in 
the cafe of a broken bone, is to reftore it to its 
natural pofition. Nature performs the cure, by 
pouring into the broken part a licjuid matter, 
which, har4ening into bone, unites the parts 
firmly together. Sydenham, prince of phylicians, 
defines a fever to be an effort of nature to throw 
^ out of the body what is noxious. The provifion 
of nature for reftoring a maimed animal, is re- 
markable in the lobft^tr and crab. The feeling of 
thefc animals is at the tip of their claws. When 

the 
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the tip of a claw is bruifed or broken^ the whole 
claw falls off, and another in its ftead quickly ar- 
ises at maturity •• ^ Are not yawning^ ftretch- 
ing, fighing, weeping, efforts of nature to throw 
off a burden ? There are fimilar powers in plants 
to remedy what is noxious. A wound in a tree 
is cured like a wound in an animal : the feparated 
parts unite ; and the tree is covered with bark as( 
formerly. If part of a branch or of a root be cut 
off, the want is fupplied by a number of fmall 
Ihools iffaing fcom the place where the cut was 
made. 

The foregoing fefts exhibit a ftfong refem- 
blance between plants and animals, with refpeft 
to the felf-motive power. The motion of the 
heart in animals, of the arteries, of the inteftines^ 
of the lungs, cannot be explained by any known 
law of raechanifm ; and as little, the fpringing of 
the feed in plants, the ofcillatory motion of the. 
fap, the produ<ftion of leaves, flowers, fruit, &c. 
Thefe various effeds. proceed 'from a felf-motive 
power in plants, as well ^s in animals; and by' 
that power chiefly, are organized bodies, diflin-» 
F f 3 . guifhed 

* Monfietir Bonnet is . ftrangely puzzled to account foe 
this faft. He I'uppofes that number lefs embryos of every 
portion of every claw of a lobftcr were originally created ; 
that every lotfter is full of fuch embryos, fo artificially 
placed, as that when part of a claw is broken off, an em- 
bryo CQirrefponding to that part is at hand, which is put 
id motion in order to repair the lof^. 
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guifhed from brute-matter. A plant esierts this 
power without cotifcioufixefs, becaufe c6n&:iouC* 
nefs is not the property of any plant. But fo fj(r 
the refcmblancc holds, that an animal, though 
endowed with confeioufnefe, exerts the fem« 
power blindly, without being confcious of the 
exertion. The power is in both exerted uni- 
formly without interruption: and each indivi- 
dual may be confid'ered as a fort of perpetutm 
mobile. 

The power that a plant or an aiiimai has to re^ 
fnedy any difordcr hurt, differs fromthfepoWW 
of carrying on life; ift the following particular, 
(hat it is quiefcent till there be occafioh to exeft 
it : it is exerted by circumftances deftruftive to 
the health of the plant or animal ; and independ- 
ent of fiich circiimftanccs, it would cohtradift 
the beauty and order of nature that it ftouldbe 
exerted. 

There are other powers in animals, termed iii- 
ftiniaive, by which they aft blindly without feny 
view to confequences : hunger prompts them to 
eat, and cold to take (belter, witbooit • rifleaioh 
or forefight. Inftinftive anions differ from thofe. 
above mentioned, being attended with confcioiif- 
mefs, though not with forefight : a duckling, ievea 
M^here hatched by a hen, goes inftindivelj^ into 
water : it ktiows where it is going ; but knows* 
not for what end. To inftindive powers in ani- 
mals, there are no refembling powers in plants : 

we 
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we admit not in plants any knowfedge or con- 
fciowfnds. Far kfs do plants exert any aaioos 
that reiJemblc voluntary adlions xa anunals. 

After much labour bcftowed on botany^ and 
naany voJumes compofed on that futgcdi:, it ap* 
pears very little advanced ^ove infancy: no o- 
ther fctenfce has made fo flow a progrcfe. I praife 
the diligence of our botanifts : fome of them hav0 
great merit. But, as far as I underitend, their 
fttrdy has been moftly confined to give names to 
plants, and to diftribute them into claflTea j not by 
diflingfiuihiag their powers and properties, hut hp 
certain vilible marks. This is an em^ent pre-* 
parationfor compofimg a di£feionary^:but it leaves 
JUS in the dark as. to the, higher parts of the liJi- 
ence, fach as are the naoft proper to engage a 
thinking and rational mind^ No peribn who has 
given attention to thecondud: of Providence, can 
entertain- any dotirbt,that the powers and proper- 
ties of plants are grv^n . for beneficial purpofes* 
Have we not reafoa to hope, that thefe purpofes 
will be unfolded, when botanifts, tired of did:it>* 
nary-making, fhall foar highqr in their inquirre^^ 
Xhen will botany become an interelling fcience, 
not inferior to amy other in ;4ignity and import^ 
once: then lliall we have occafion to admire 
more andimore the wifdom of the creation. How 
pleafant to have it obferved, that the humbled 
plant is framed with no lefs Ikill than the moft' 
elevated animal ! 

- Iff 4 So 
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So much tip(Hi a comparifon between plants 
and animals with refpe^fc to ntiotion* Another 
comparifon occurs no Ids curious^ and ftill more 
intereftingy that the external frame is nkrelj ad- 
jufted to the hiternal, fo as to accomplifh in per-^, 
feftion the ends of Providence. No one who l^i 
ftudied natural hiflory, but mu;ft be fenfible of tin^ 
agreement in the animal cteation.. How well ad^ 
apted are the daws of a liOn and Hie talons of an 
eagle, to their rapacious nature* What ifortof 
figure would an innocent lamb make, or timkf 
iove, with fuch arms ! The ihape of a fifl* is vi^ 
fibly contrired for nK)Ving ia water : how ab?- 
furd woiild the animal be,.tf it had an averfion t^ 
that element.: A duckiii^ waddles hy w&inA 
to the firft water it fees ; for which iris fitted bgr 
its oily feathers : fiich an inftind: in a cbidcen 
would be highly incongruous. The hoof of a 
horfe correfponds to Kis fla allow underftaflding : 
fingers would beinconfiftentwith the ufe that naf- 
ture intends •him for. Without finger* a mart 
would be a miferable creature :. he woiddalways: 
be contriving, but without power to execute.*!. 

This truth would be equally evident in plants,, 
were their nature, and qualities as well kno^vu a3 
of animals. A plant is an organized being, ^ 
well as an animal j if the external frame of t&e 

^ latter 

* Wonderfully (hailow is the refleftioii of Helve tias, 
* that the only excellency of a mgn above a horfeVis^feis ha^ 
ving fingers. 
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latter be adapted to its mtemal frame^ can wd 
doobt Off the' fame CEconomy« with refpeft to the 
former ? In whatever manner particles t>£ matter 
ais formed into an : organic body^. of which w^r 
Jamwjic^iiingyOnfi thing is certain, that the or- 
ganic body acquires a nature rery different from 
that of its conftituentparticles, and aHb new pow-^ 
i;rs qualifying it for aiding according to its defld* 
nation: The; power of gravity^ of j ndiftaince, of 
continuing motion, eiiential to matter in general, 
teilL nearer byi»iy,oo(mbination produce anything 
but m<^ion ; but the power of producing a bodji 
iimilar ^ itfel^ inhiei^ntdn all organic bodies, is 
£3ir fupei^orta thcpowers mentk)iied ^>^aild thbre^ 
ftire muft bea ncf^v power added in* the fommtioil 
of every orgaaic-body; / • . ; 

As plants were taiginally created of many fpe* 
ci^s, each fpecies has^pow^rsf peculiar to itfelF, 
wJiich preferve the different fpeoies diftitift, and 
confequentlr pi«ferve tmilbrmity -among the indi^ 
viduals of the fame fpecies. Thefe powers va* 
^ioufly fmodified in every diflfereht fpecies; are ex- 
erted'inthe propagation of ^ew plants, with^leaves^ 
flowers,^ feed^ &c. peculiar to each fpecies. And 
as a p€frfedt agreement between the external and 
internal frame of plants, as well as of animals, is 
iindpobtedly the plan of niature, inculpable of de<^ 
fedl or overlBght, it may be taken for granted, 
that each external part contributes to the well- 
feeing of the plant^ and that aaiy alteration would 

be 
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be hurtfal : to exchange^ for exaaof^ the leaves 
of ftrr oak and aa alb, wodtd be pit^dkial to^ 
both, pethaps deftrn^ive. Were we acqiminted 
with: the liuttureof difieient plants^ we ihouM. 
be able to accoiiiitt for the di&rence of fize, of 
leaves, of coots, of coloar^ and of feed^ We 
&0iiddal£) be able to explatO/Wliyibaie plantsr 
fpiring ieaflf, foBie late : Wl^ fbine are adap^ 
toi a hot t^limate, fofme to a cold ; why fome tfarhre 
beft io dry foil, fome in^wet ; why fome pmduce 
fibwtert be^e leases ; and why fiome ]wvp» flial 
Aeleaf. ! , < " 

ThUfpecuktion open^ a wide^fieldibr obferva^i 
tkm. ai^ Experiments that may. worthily employ 
the moft/acute pMlofophecs* Why, not thenat*i> 
tempt to peep into the nature and ccmftitiicion of 
I^nta? The bcft we c^i make of that fabjea, 
will, I am afraid>"bc but conjetSfcoraL But fiur 
and tattonal cc^Q^ftuces^ whtchi we may hope *for, 
wiU giive fome entertaimaesit tor the curious ins# 
quirer. If we defpjair of ao^ittiriag fu^chknow^ 
ledge in the iMernal conftru^ioa of plants, a8:tD 
explain all the differences above mentioned^ we 
may at leaft hope to difqover fads that will il- 
Ittftrate the agreement between external and in- 
ternal ftrudure. I venture to fuggeft an inftance 
or two. Some plants draw moft of their nourifli- 
ment from the foil, fome from the air. Do not 
fmall leaves correfpond to the former, and large 
Jeaves to the latter? I have feen ahouie-kek 

growing 
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growing yi^fcn^ oa a dry wuii^wall, e^fi^u^ing 
r^n^irtirdy from tbe roots. But it iia^ ^bicldfci 
kavcsi, /and . many ii^ nunvb^r, wli^ich fit it £qi^ 
di^aivriiQg its Bouri^^n^iit from thf3 air* It isr:BQ| 
tbe lights HOT -the fvin, that makes plants |^ow; 
er^ft, but the apfointmo:^ of natwe* A fpap- 
dcfiit plant hasr a tendency to^rojv ecefS: lUs^e: otbeir 
plaffits J but asf it ia too \i5s»k tp Aand er^^ft, it 
1ms tendrils or clafp5rs, to lay hgJd( of ai^y fi^pr 
port within reajohi Why dQ ; pertPin tre^s n^ef 
fted the leafy even 1 in thtis; c^w^y ? Is it; not: 9 
rational conj^du re, that th^y are, fitted by jwt^jge 
to bear cold, and that tbeoold ofjthisiGltfiiate 
does^oiot fufpend their power of dra3«jing«ifmia& 
laent all the year round? - ; , /: 

f Wete tWs important brflLnch of i botany 'diiii^ 
gently ft t»died, I fondly hc^, that cJMifidejfable 
infightmi^ be obtained into the' nature of 
plants, and poffibiy into their medicinal cffedW 
By that ftudy^ the natural hiftory of plants may 
become no lt& infirudtiye and entertaining, thafOi 
that of animals. 

ARTICLE V. 

., fi^aOPAOATION OF PLANTS, 

E(^lV0CAh generation is by all philofophers 
exploded from animal life ; but fome conti- 
nue to hefitate with refpeiSl to vegetables. Animak, 
fay theyj wandering from place to place, can ftock 
- ^ > the 
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thCiearth with their progeny ; hut plants are fixed 
, to the earth they grow irf. It is urged,, that plants 
are never wantihg It'h^re the fdil is proper for 
ihem ; that ifland^'raifcd by a volcano at a diftance' 
from any (hore, are fooh covered with grafs ; that 
mufhrooms and other organized bodies, fpriiig^ 
from rotten flumps of trees^whiftte they were ne- 
ver feen before ; that variotrs plants tife on the' 
fo^dation of old houfes, when cleared of the rub" 
bifh ; and that upon liming 6r dungir%, white do- 
vey fptings up in the very central part^ of a wide 
exitended barren ifioor,' though the feed of white 
clover has not wirigs to carry it to( a diftance* 
' To account for thefe fiftgular fafts, it is held, 
that both plants and animals were torigirtally or-^ 
ginized atoms or embryos, having all neceflary 
parts in miniature ; that the earth, the water, th6 
air ate full of fuch atoms, which begin not to un- 
fold themfelves into plants or animals, till they 
happen to meet with a proper fnatrix or nidus ; 
that- in their original ftate, they are' t6b minute 
for any of our fenfes, but that they become tifi- 
ble by expanfion* 

What meam were employed at the creation to* 
cover the earth with plants, may be conjedured^- 
but is fer beyond the rfeach of evidence. It is to 
me a rational conjedure, that a number of plants 
and animals were originally creat^, and endowed 
with proper powers of generation; and that from 
thefe, all the plants and animals exifting in the 

World 
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world are ^efcended, Ifi that belief, I'darinot 
fubmit to organized ' atoms, becaufe: there is' no 
'evidence of th«m, and becaufe tbey are 4inne<:ef- 
fary. ^ To illuft rate this conjefture, I add the lub- 
ftance of a letter 1 had the pleafure to reoeitt^ 
from an eminent naturalift *; :.;.;, 

*• The dodrine of equivocal generation wis 

^* ^niyerfally admitted, till^bout i30^yeai^ago; 

** not, however, fo rauch^by the ancients^ as-by 

•^♦the half-eplightened moderns. They faw 

** mites in cheefe.; and myriads pf flies and cfceep- 

'♦Mng things in a dungbili, or ^ putrid marfll^ 

-•* Ignorance of the natural hiftory of thfcfe aifi* 

^* mals, made way for cory^duaring that tliey 

" were mere fpontaneous produdions, the eflfe^l, 

:*' not of generation, but of corruption* .This 

** doArine indeed was copfined to thefe poor itt- 

** fedls^ and never was extended to a lion or U 

*' horfe* They did not advert^ that to form ti 

" maggot and an elephant, require equal power 

** and wifdora. The fame diftindion was cai'- 

•^* ried into the vegetable kingdom. Becaufe 

^* no feed appeared to .the naked eye ina fei»rf, a 

" mufiiroom, or in an^ of the mofs-tribe, it wias 

^*. aflerted that none exifted i and while the oak 

^ and the laurel were dignified with generative 

t^ faeuliies, th^fe humble plants V^re vilified as 

^^ the^prpgeny of putrefeclion. Equivocal gend- 

i* rAjioUs became thus an afylum for ig«iotancfe. 

' . ♦ J)r Walker, miniftcr of Moffat. 
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'' I am cltsap to baoiih eqiui^3<»t gcneratioa 
^"^ fiom vegetables^ aa well as from mimak;. tuid 
^< I boUly matntaia as a fundatneotal truth in 
^' nature^ omne vmum ex ov^. . By the wzm in 
" Ycgetabl^ I meaa, a fepd, or. aoy part of a 
'< plant that contains a bud» or Js capaUe of 
** formii^ it. They are.in ^ffed the fame ; he- 
" caiife every bud, as wdl as every feed, con- 
^ ^*, tains the embi^o of a future plftrit. I know of 
•* no other way by which j^nU are propag^d^ 
^< but by feeds, fuckers, and layers- The laft is 
/* ; imitated by art, in cuttings, grafting, and ino* 
^* culation. Sonde late experiments are wen- 
" tiooed of propagating trees by planting their 
*' leaves ; but I do not believe it* 

** Plants, it is true, are deftitute of locomotion j 
*< and by means of. fuckers and layers, tlfcy can 
^ only cover contiguous fpots* But nurtierous 
.^<and wonderful are the expedients pradifed 
" by nature to disseminate plants,^ Sbme feed- 
^ vefl^ls burft with an explofive force^ and throw 
^ the feed to a diftance. This is the cafe of our 
'* Vhin : did the feeds fall perpendicularly? down, 
<f they would be fuffocatefld in the heart of aurim* 
" penetrable bufti* Some feed-veflelsj openinot 
. " till wet with r«in ; but the feeds ace found to 
^f fuffer by drought axid to require immcdi&tc 
*♦. moifture when fown. The . afli and the plami 
" have heavy feeds ; but thefe feeds are Applied 
f • with wings : a gale of wind carries them from 

/^ their 
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^ their lofty fituati^i to a diftance, and they re- 
*♦ main on the tree till the gale comes. The feeds 
" of humble plants^ diat they may rife aod te- 
^^ move, fpread taore fail to the wind : the dMk 
** fpreads his beard j and away he trd,vcls to fii 
** his refidence in remote parts, A plant of this 
** kind, Efigcron Canadenfcr was imported fronl 
^* Canada about cme hundred years ago, into thi 
'* Paris garden^ It is now fpread as a wild plant 
f* over France, Holland, Germany, Italy, and it 
" is Taid over Sicily. It is fpread to fttch a de- 
'* gree over the fouth of England, as to be in- 
" lifted among the indigenous plants. Some 
*' feeds, fuch as our clot-bur, are of an adfcefiv<^ 
^* nature : th^y lay hold of animals that comi 
" near them, and are fpread far and near. ^ 

, " Many. other agents are eniployed by nature, 
^'toftockthe earth with plants. The fta and 
" rivers waft more feeds than they do fails, from 
" one part of the world to another. I have 
" found feeds caft alhore in the Hebrides, that 
*^ had been dropt accidently into the fea among 
** the Weft India iflands. The jfland of Afceri- 
*' fion, is the drofs of a volcano of a recent date. 
** Its immenfe'diftance from land^ renders its ac- 
♦' quifition of feeds difficult and precarious. I 
*♦ know but of two ways for fupplying it with 
^ feeds> one by the waters of the ocean, the o- 
" ther by birds. By one or other of thefe ways, 
♦• \t has got pbflfeffion of three fpecie$ of plants; 

>*and 
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*' and only three ; 'a fingularity no where -elfc 
** known *. 

:** The animal creation is fupported by the ve- 
^* getable ; but in return^ 'vegetables owe much 
** of their progrefs to birds and graminivorous 
** quadrupeds, which are prime agents in the dif- 
*^ femination of plants. Many birds live on fruits 
" and berries : the pulp is their aliment ; and 
" they difcharge the feeds unimpaired, and fpread 
" them ev^ry where. Thefe feeds are heavy, 
" and unprovided \yith any apparatus for flight ; 
" but the birds ferve them for wings. Hence 
^* may be feen plantations of holly, yew, white- 
"beam, rowan, fpindletree, hawthorn, and ju- 
*> niper, formed by the birds of the air, upon im- 
" pending cliflfs and inacceflible precipices* Be- 
*^ caufe the miffelto grows upon trees, and has no 
^* flower that can be perceived, it was reckoned 
<* formerly a produd of equivocal generation. 
^< It was concluded, that its large, round, heavy^ 
^* berries, were not the .feeds of the plant, be- 
^* caufe they might fall to the ground, but never 
" could mount up into trees. No berries arc 
" more palatable to birds of the thrufti kind ; and 
♦* it is they who plant them on high and diftant 

** trees. 

* In no fuch ifland was there ever found an animal 
that was not imported. And why ihould we admit fpon- 
taneous generation t<i l?e more poffible in a plau^ thao jW 
§in animal ? ' . 
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** trees. It is extremely remarkable, that the ve- 
"getating power of feeds, inftead of being im- 
^ paired in the ftomach of birds, ieems . to be 
^* fortified. The feeds of the magnolia, import- 
^^ ed from America,, commonly refufe to vegetate 
" under the management of the moft ikilful gar- 
"deners. But I have heard, that thefe feeds, 
^* when voided by turkies, never fail to grow. 
*^ It is well toown, that the dung of domeftio 
<* animals, while it fertilizes a garden, fills it 
** with weeds. It approaches to a miracle^ that 
" feeds fhould withftand the power of animal di- 
^* geftion, which no other vegetable fubftance 
^* can do. Here is ^ meafure laid down by Pro- 
** vidence fi3r the. prefervation and difleniination 
** of feeds, that I cannot refled \ipon without 
" wonder. 

**In order to fill the eartk with plants, any^o- 
** ther method except by feeds, fuckers, and lay- 
** ers, appears to me unneceflary, and therefore 
" improbable. Farewell then to equivocal gene- 
** ration. I can fcarce write of it, without be- 
** ing a little ruffled ; fo ill it correfponds with 
** the more auguft and comfiortable ideas of crea- 
" tion, which have made a principal article of 
" happinefs in my life." 

So far my correfpondent. I join heartily with 
him in his conclufion, that the known means for 
iloring the earth with plants, which are confpi- 
cuous marks of defigning wifdom, are in all ap- 

G g pearancc 
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P^arance fo completely adequate, that to fcarch 
for unknown means, feems to be an idle attempt. 
Haying thus reftored the plan of nature, which 
in the fimpleft manner employs feeds as the chief 
^eans for propagating plants, we proceed to con- 
fider how feeds are formed. Many philofophers, 
holding it to be incredible, that a plant, or even 
an animal, (bould be endowed with a power to 
produce its own likenefs, have embraced an opi- 
nion, that all the plants and animals that ever ex- 
ifted, or that ever can exift, were formed origi* 
nally, not plants or animals, but embryos of thofe 
inclofed in an egg or feed, which when depofited 
in a proper nidus or matrix ^ grow up to a plant 
or animal, and then decay. And to account for 
future generation^, it is held, that every embryo 
contains within it fmaller embryos without end, 
like cups of different iizes cafed one within ano- 
ther. Thefe philofophers muft go ftill farther. 
To account for each feed producing a tree, and 
that tree producing feed, it muft alio be held, 
that the emtjryo inclofed in a feed contain^ fmaller 
embryos decreafing in fize without end : and that 
each of thefe fmaller embryos contains another 
feries of decreafing embryos, alfo withoiit ejid. 
Here are infinites upon infinites, ftillwithout end. 
To avoid the intricacy of infinites upon infinites, 
fome philofophers have varied the fyftem a little, 
with a view to render it, as they think, more 
fimpje, by recurring to organized atoms, exploded 
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above *• But this fyftem, not to repeat what is 
faid againft it above, is only in appearance more^ 
fimple : it refolves into infinites upon infinites 
like the former, and is in reality no lefs intricate. 
Take any of the fuppofed embryos, hovering in 
air, fwimming in water, or fixed in earth : give 
it a proper matrix^ and let it become a tree, with 
feed. As each feed may produce a tree, and 
each tree pi:oduce feed which may alfo become 
trees, it is manifeft, that an infinite number of 
embryos muft have been contained in the firft 
embryo, and an infinite number in every one o^ 
that infinite number. 

That every feed contains an embryo- plant, is a 
valuable difcovery in natural hiftory • but that 
there is a decreafing feries of embryos within 
every feed, is a mere conceit, aflumed without 
the leaft appearance of truth. So far is it/rom 
holding true that plants within plants fubfift in a 
feed without end, that even the fingle plant it con- 
t^s is there in a very imperfed ftate* The plume 
and radicle alone fubfift in it ; and the other parts 
are produced in the courfe of growing. But let 
U3 give way to the fuppofition of an infinite 
feries, to fee what can be made of it. Writers 
ftop fhort and leave the reader in the dark, pre- 
cifely where he needs light the moft. A feed 
is laid in earth : by what mechanical power is 

vegetation 

* See Bonnet upon organized bodies* 
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vegetation produced and continued during the 
life of the plant ? And hy what mechanical 
power does motion commence in the foetus of 
an animal, and the blood circulate ? When a feed 
happens to be inverted in the grouhd, with its 
radicle above, and its plume below ; what is the 
mechanic power that makes them wreathe about 
the feed till the radicle gets into earth iand the 
plume into- air ^? Unlefs thefe particulars can 
be accounted for mechanically, an embryo muft 
be held a pure vifion, A power muft be ad* 
mitted even in the flnalleft embryo, to expand it- 
felf into a plant or animal^ where it happens upon 
a proper nidus* And yet the admiffion of that 
power deftroys the hypothefis, root and branch. 
A feed thrown into the ground would reft 
there for ever, were it not endued with a 'power 
to begin vegetation, and to continue it. It gro\i^ 
into . a tree : why may not that tree be pndued 
with a power to form its* own feed ? If fb,- there 
is no neceflity to go farther back : organized stems 
or embryos muft vanilh, becaufe there is no ufc 
for them. Power in a tree to form its feeds, is 
no more extraordinary than that of fucking juices 

from 

* To afcend and defcend is not the ultimate view in 
thefe t^♦o parts, but to get into the air and e^rth. ' As 
feeds are generally depofite!d on or near the furface of thi ~ 
ground, the plume afcends.and the radicle defcends. But 
place a feed in an inverted flower-pot with earth in it : Ui^ 
radicle afcends and the plume defcends : the firft purfues 
his road into the earth ; and the other into the air. 
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from this eaxtjj, ^nd ccmverfinjp th^pci iirto ks^ 
own fubftance, a power that every plant fe ad-- 
imtted . to ; havcw . Arid if plants have potvfer to 
form feed,] there furelycaii be no hcfitatioh in 
afcribing the lasae pfcfewer to aiiimals^ Can any* 
thing be .motel ffmple, or more agreeiablc to the* 
analogy oE la^tore, than that the Almighty, who^ 
cireatedplknts; and animals, Ihduld endue them* 
with a pow^r to propagate their kind? Are we- 
not informed of this by eye-fight ; and can: any 
folid atgument ' he; urged againft what we fee ? 
Thus the'Opej!atiDh& of nature, when uiKitrftood; 
turn out jio lefs illufttious for their fimpKcity 
than for their cxtcnfive effeds* : 

I fhaU clofethisj ef&y with apaffag^ of anothei" 
letter from Bdy corrdfpondent above rtientioncd, 
" As feir the dcfdlrilieiof OTganiied atoms diffufed 
" throughJth^ilniv^fe in order to be donverted 
" into animals and vegetable^ it is not counter 
" nanced by ainy thing within the fphere* of thy' 
** knowledge* No fafts are adduced, rior dol* 
" recolleft any, to fupport it. I adhere more and* 
" more to this plain truth, that all plants and 
" animals are propagated by feeds, or analogous 
" organizations ; which are formed out of unor- 
" ganized matter, by the power of the vital prin- 
" ciple of plants and animals, in the way of fecre- 
" tion. By analogoiis ofgadizations, I mean a 
** bud of a tree, a fedion of a polypus, and fuch- 
" like organized parts, that arc capable like feeds 

" of 
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** of growing up intx> a complete plant or ani- 
*^mal. 

" The fecrctory power of plants and animals is 
" indeed a wonder A lyncean anatomift, with 
" his great magnifiers, cannot penetrate thedark- 
** nefs in which it is involved. The tranfmutar 
" tion (y£ matter by animal and Tcgetable fccre- 
" tion, is obvious to every eye.: By what means 
** it is performed, feems to be that high legerde- 
** main which nature will never reveaL But if 
" by this power bread and water can be changed 
** into flefh and blood, into bones and finews, 
** into the Argus' eye on the peacock's tail ; if by 
** this power fimple water can be converted into 
** the hardeft wood, into aromatic flowers and 
*< rich fruits ; I then ceafe to wonder, that the 
'* fame water fliould be converted into a feed, ca- 
'* pable of unfolding itfelf into a future pliant. I 
*^ require no aid from vagrant organized atoms : 
** 1 fee no affiftance they can afford. I diflike a 
** hypothefis that appears not to have any foun- 
•* dation in truths or even in probability/* 
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